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NEMA Type 1 


Dustproof 
Enclosures 


e— 





NEMA Type 1B 
Flush 
Mounting 
Enclosures 





Also a complete line of 
one-hole and base mount- 
ing elements without en- 
closure. 








NEMA 4 Water-tight 
NEMA 5 Dust-tight 
NEMA 7 For hazardous Vapors 
NEMA 9 For hazardous Dust 
From 1 to 6 Heavy Duty Elements 


Cutler-Hammer now offers a broad 
range of pushbutton stations and push- 
button elements for special service of 
every kind. 

Typical of the line, the oil-tight sta- 
tions conforming to automotive and 
machine tool standards, offer superla- 
tive engineering. Oilproof Neoprene 
gaskets positively seal out oil; large 
rugged terminals 
abolish the need 
to form a loop in 
wiring; oversize 
mushroom type 
operating buttons MOTOR 











Also Oil-tight Construction 





Oil-tight construction that really keeps oil out 


Oilproof Neoprene gaskets positively pre- 


vent oil seepage. 


with drip-hoods and guard flanges... 
these are just a few of the scores of con- 
struction, operation and installation su- 
periorities that show why machine 
builders and machine users prefer 
Cutler-Hammer pushbutton elements 
and stations and say they have no 
equal. Write for full information to- 
day. CUTLER-HAMMER, Inc., 126) 
St. Paul Ave., 
Milwaukee 1, Wis. 
Associate: Cana- 
dian Cutler-Ham- 
mer,Ltd.,Toronto, 


ae) ne :10) Ontario. 























ROTATING BAR AND TUBE G 
ating men have been talking for years 


an o tbls axing oly one nt of guia Yodo 


two ‘tee They prodded engineers into developing the 
idea and here it is. 


As pierced tube approaches mandrel guide — er 


guides automatically open up in sequence to serve 
as tube guides. 


A size change is easy as 1-2-3. Os man, without 
crane service or extra man power, makes a size change 


in a few minutes. He simply adjusts by calibrated 
indicator. 

Full length support from thrust block to piercer 
point eliminates play or whip and cuts down on wear 
and tear of equipment. All this results in better con- 
centricity, more uniform wall, and improved outside 
finish . . . a better product. 

Ask or complete information. Designed by Aetna- 
Standard, world’s foremost builder of seamless tube 
and continuous buttweld pipe mills. 


THE AETNA-STANDARD ENGINEERING CO. 
YOUNGSTOWN, OHIO 


ASSOCIATED COMPANY 
HEAD, WRIGHTSON & COMPANY, LIMITED, THORNABY-ON-TEES, ENGLAND 


Closed position for 
guiding mandrel bar. 


Open position of guide units ready for tube to be 
kicked out. (Note... first vertical guide unit required 
in this installation to suit existing piercing mill clearances. On 
conventional outlet table, all guide units would be horizonta! type.) 


Netivaysia nde nd 





FEATURES OF NEW 
PIERCER OUTLET TABLE 


One set of rollers covers range from 23,” 
mandrel bar up to 954” O.D. tube. 
No extra guides necessary for extra sizes. 


Size change set up by one man without crane 
service. 


Mandrel bar supported entire length from 
thrust block to piercer point. 
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@ Beam forming rolls promise to be in heavy de- 
mand in the near future. Steel beams in many shapes 
will be required for the anticipated boom in both 
heavy and light construction. No matter what the 
beam profile or gauge, National is prepared to pro- 
duce speedily rolls that are right for the purpose. 

National has the engineering talent, the modern 
manufacturing facilities and the highly necessary 
metallurgical research experience to expertly cast and 
machine whatever rolls the steel industry may require. 


From past experience, users everywhere know 
that on the basis of tonnage formed and long service 
life, National Rolls compile enviable records. We 
invite immediate inquiries. 


tional Lol, 


THE NATIONAL ROLL & FOUNDRY CO. 


AVONMORE, PENNSYLVANIA 
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NEW DATA ON 
Quick-As-Wink 


CONTROL VALVES 


























Twelve easy-to-read pages packed with factual 
data on control valves. Data you can use 
almost daily. Authentic information about 
Hunt control valves, complete with sizes, 
actions, and illustrations. A bulletin designed 
for the man who buys or specifies valves. No 
history of the company, no space-filling blurbs 
... just data you can put to use in writing up 
an order or specification. 





*We are ready to mail your copy promptly upon request. 


SUMMARY OF DATA 


Description of Operating Units for Machine Designers. 

Features of Quick-As-Wink Control Valves. 

Air Valves (foot, hand, diaphragm, solenoid operated). 

Hydraulic Valves (lever, and pilot operated). 

Descaling Valve (how it works .. . what it does). 

Single Plunger (solenoid, mechanical, lever, dia- 
phragm, cam, palm, and pilot cylinder operated). 

Swing, Rotating, Ball Bearing Joints. 

Valve and Hose Couplings. 

Roll Cooling Equipment. 


C-B-HUNT & SON-INC- 


SALEM, OHIO 





Cc. B. HUNT & SON, Inc. °A°F™: 




















" 1 
| | 
| OHIO |! 
*Please send us copy of Bulletin 107 
NAME 
| COMPANY | | 
i ! 
| ADDRESS et 
| | 
CITY STATE 
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trol meets mill electrical standards and contributes many features new to the industry. 


HEAVY DUTY D-C CONTROL! 


Uninterrupted Production is vital in mills 


where steel is processed in closely integrated steps. SQUARE D's heavy duty D-C con- 





ors 
yom rupturing capacity, unusually 
long life, and are rapid in operation 
$ 
PaeUmA ON ne a 
< » offected sual fluctuations " 
anata oe and other condi- 
tions of application. 
CONTROL RELAYS, | 
control functions. 
LOAD RELAY 
MiLL pe Sd ove 
a ingle 
lees Torque protection in oS 
ver- 
evice. 
ES 
OR ENCLOSUR 
— pO os 
vault-typ® 
on removable 
and eliminate 











Write gor Caformation on 7950 series Heavy Duty D.C. Control for 
Steel Mill auxiliaries and Class 9003 Type AD Master Switches. 
Square D Company, 4041 WN. Richards Street, Milwaukee 12, Wisconsin. 
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CONTACTORS 


with eight hour rating of 100, 150, 
300, and 600 amperes and mill 
ratings 133% of those values, have 
low-inertia moving parts, knife- 
edge bearings, heavy copper contacts, strong 
blowout, protective arcing horns, and large arc 
barrier. Spring closed contactors similar in con- 
struction are available for dynamic braking. 





PNEUMATIC TIMERS 


provide time limit acceleration by 
transfer of air from one chamber 
to another through a regulated ori- 
fice. Wide range adjustment is unaffected by 
ambient temperature, voltage, or other condii- 
tions of application. Timers may be coupled to 
contactors or actuated by separate magnet. 











MILL AUXILIARIES 


REMEMBER THESE 
SQUARE D CONSTRUCTION FEATURES 





CONTROL RELAYS 


with mechanical construction features 
duplicating those of the larger con- 
tactors have 15 ampere silver con- 
tacts, blowout coils and are available 
in a variety of circuit combinations. Field and 
plugging relays are of similar design. 


A\ MILL TYPE OVERLOAD RELAY 


has visual adjustment for instantane- 
ous trip setting of 200 to 500% rated 
current. Bimetal heater elements areinterchange- 
able to match motor rating. Heavy duty, double 
break silver contacts have protective cover. 
Standard circuit arrangements permit aufto- 
matic or remote hand reset. 


Yew Master Switch with Yew Features! 


New Master Switch with straight or offset handle has unusually long travel from OFF 





MILWAUKEE ° 
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to first point in either direction; needle bearings; hardened parts; heavy duty, cam- 
operated double break silver contacts; and unusually wide electrical clearances. 
Dust-tight enclosure is split at bearing line for easy maintenance. 


Below — notice how combination of straight and offset handles 
permits group mounting of 3 or 4 units for convenient operation. 





SQUARE J) COMPANY 





LOS ANGELES 





100” 


= K F-EQUIPPED 
DRAWBENCH 


Thirty-four ersor Ball Bearings are located on drive and 
track wheels of this rack-type Drawbench built by Aetna- 
Standard Engineering Co. Each has excellent load capacity 
because balls and raceways closely conform. And each is 
sealed, without width increase, against dirt and lubricant 
leakage- They require no adjustments, and will show no 
wear. For smooth performance year after year, let DSP 


supply the right bearing for the right place. 6034 


arcr INDUSTRIES, INC., PHILADELPHIA 34, PA. 


@ Built by Aetna-Standard Engineering 
Co., this 3000 lb. Drawbench was 
developed for drawing non-ferrous 
tubing. It can be modified for drawe 
ing all ferrous and non-ferrous tubes 
and bars. 


KF 
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Mr. Manufacturer: 


Don’t turn down orders tor lack of plant 


capacity- 
tor for the 


Let UNITED be your sub-contrac 
exact specifications, of your 
y and equipment. 


le produc- 


manufacture, to 
heavy industrial machiner 
¢ the availab 


Why not make use © 
facilities of our six great plants? 


tion 
will be treated confidentially. 


All inquiries 


UNITED ENGINEERING AND FOUNDRY COMPANY 


pitt 
VANDERGR CANTON 
ADAMSON UNITED Cc 
NITED ENGINEERING Cc 
INEERING WORKS. LTO 
g Mill Equipment 


gners and Makers of Rolls and Rollin 


yYOUNGST OWN 


PLANTS AT PIT TSBURGH 1FT 
SUBSIDIARY HIO 
AFFILIATES DAVY AND U 1ELD, ENGLAND 
DOMINION ENG 


The World's Largest Desi 
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GIVE MORE 
TONNAGE 








How we can help you 





meet the greatest challenge 





_, 


\ 


Ree ee ee oes Oe ey ee, 


industry has ever faced 





\ 


WAGES 8° up and up, along with other costs. Prices 
lag behind. Some relief may come from outside 
sources but, primarily, the problem of pushing pro- 
duction wp and holding costs down must be solved by 
each individual company for itself. Here lies the 
greatest challenge industry has ever faced. 


One sound answer is increased production through 
the use of more efficient machinery and methods. And 
this is where we feel confident we can help you. We 


have yet to find the industry where Reliance V*S Drive 





cannot improve the quantity and quality of output, while 





lowering costs. 





A Reliance Application Engineer will survey your 
operations, then show you where and how you can 
benefit most through use of V*S—+the All-electric, 
Adjustable-speed Drive, operating from A-c. Circuits. 
Just phone the nearest Reliance office or write us direct 
for Bulletin 311. 


RELIANCE ELECTRIC & ENGINEERING CO. 
1084 IVANHOE ROAD ° CLEVELAND 10, OHIO 
Branch Offices in Principal Cities 


RELIANCE 


Reliance V*S Drive provides unlimited flexi- 

bility of machine operation. Starting, stopping, 

speed changing, reversing, maintenance of proper 

tension and other controls are exercised 

automatically or manually from nearby or 
remote stations. 


ROTATING SYSTEM ELECTRONIC SYSTEM 


iis: = RELIANCE RRMOTORS Pa 


ioe F< 6 8 St Vve €s MOR E T H A WN PO WER‘ 
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Maximum resistance to magnetic forces 























between phases is obtained here through 
the horizontal arrangement of the Alcoa 
Aluminum channels. The box-girder con- 
struction makes the buses rigid and, there- 


fore, self-supporting on long spans. 





Alcoa Aluminum channels, angles, flats 

and tubes make good-looking, efficient 

bus installations. High in electrical con- 

ductivity, low in weight, able to resist 

the elements, first costs are reason- 
able, upkeep low. 

For quotations on Alcoa Aluminum 

for bus bars, fittings, housing ma- 

terials and structural shapes, get 

in touch with the near-by Alcoa 


sales office. Or write ALUMINUM 





Company OF America, 2128 


Gulf Bldg., Pittsburgh 19, Pa. 
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‘The Mill Operator 
Who Threw Caution 
Xo the Winds. ” 









§ Grows once was a steel mill operator who was very particular about “safety 
margins.” While he knew that he was losing valuable production time in re- 
versing his huge blooming mill, he really believed that careful practice required 
long operating cycles. 

Then came the light. Our operator found out about “Regulex” — the sensitive 
control which is so fast-acting that it permits reduction of blooming mill reversing 
time by as much as 40%, yet never allows motor current to exceed safe limits! 

Today, that steel man is making every second of blooming mill operation pay its 
way in mill output. And by eliminating time-wasteful safety margins, he has fur- 
thered his reputation for being a “shrewd operator.” 


MORAL: Maybe “Regulex” control can handle your problem of 
bossing around motors and generators . . . safeguarding their operation, 
and yet allowing maximum performance. 


If the problem involves the control of tension, torque, speed, current 
—any electrically measurable quantity —‘‘Regulex” control can do the 
job accurately and quickly. ‘“Regulex’’ control systems involve no con- 
tactors, no trick circuits. The machines themselves are simple and rugged. 

For the full story on ““Regulex’’ control, see our nearby sales office, 
or write ALLIS-CHALMERS, MILWAUKEE 1, WISCONSIN. A 2027 


ALLIS @> CHALMERS Hazes 
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) here is it? 


Shut down for tuyere and 
ee bosh plate replacement. 

_ Keep your stacks going full blast, es- 

—hold shutdewns to a minimum—with 
heat-defying N-B-M Blast Furnace 
Copper Castings. Our new alloying 
and pouring techniques assure maxi- 
‘mum life for your most troublesome 


NeBeM 

BRONZE AND 
COPPER CASTINGS 
Blast Furnace Copper Castings e Roll 
Neck Bearings « Slippers e Housing 


Nuts e Machinery Castings « Babbitt 
Metals « Acid Resisting Castings 


: Phosphorized Copper 











NATIONAL BEARING 


Ot Vv tet Oe 






PITTSBURGH + NEW YORK 





COMPANY 





V 
PLANTS IN: ST. LOUIS, MO. * PITTSBURGH, PA, ¢ MEADVILLE, PA. * JERSEY CITY, N. J. © PORTSMOUTH, VA. © ST. PAUL, MINN. * CHICAGO, ILL. 
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HI-LAG LINK DESIGN — %aZortant/ 


One piece thickness of renewal link, 
produces strong lag characteristics. 


The WARE HI-LAG Renewable Links are designed to provide 
longer time lag for handling starting, as well as other temporary 
harmless overloads. Always assuring 100% Protection. 


Note exclusive design of WARE HI-LAG Links: the square ends 
which increase contact areas and maintain low resistance without 
overheating; the wide metal areas in body, which absorb excessive 
heat from motor starting current and short heavy surges; the narrow 
cross members, which allow for expansion without sharp bending; the 
fusing points, which open with a minimum of arcing on short circuits. 


No fuse is more dependable than its link. The WARE HI-LAG 
Renewable Link of one piece and uniform thickness, insures 
dependable absorption of heat for time lag. Other exclusive fea- 
tures include the Spring Tension Locking of Links into Circuit— 
Double Bridge Knife-Blade Assembly—Gas Vents and Simplified 
Construction, only 3 Parts. - 


Investigate today! Start economizing with the World’s Best and 
Coolest Operating Fuse. 









HI-LAG FERRULE FUSE CONSTRUCTION 


Our ferrule type fuse has a heavy brass bar, which 


locks into open end ferrule, bridging fuse case. Write for Brochure giving details of 
his bridge locks link to prevent twisting and cap + . . 
tightens on new center contact. No pane he wash- all the COOL FACTS, sizes and prices. 
ers or twisted links to cause overheating. 





nol hiss 4450 W.LAKE $T.-- CHICAGO 24 ILL. 
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Wagner Self-Centering Device 
y PREVENTS BRAKE-SHOE DRAG 





The new self-centering device on 
Wagner hydraulic bridge brakes 
prevents brake-shoe drag—thereby 
eliminating unequal brake-shoe wear 
and undue heating of the brake wheel. 


It is simple in operation and requires 
no readjustments after installation. 
With the Wagner self-centering de- 
vice, brake shoes remain centered 
irrespective of lining wear. It pro- 
longs the life of the brake lining and 
reduces maintenance expense. Write 
for complete information. Wagner 
ElectricCorporation,6483 Plymouth 
Avenue, St. Louis 14, Mo. 


Shoe clearance adjusted here 
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—s 
Spring contacts levers here 


in for centering of shoes 


made here when brake is installed 


Here’s how it works: The Wagner self-center- 
ing device utilizes the principle of the swing- 
ing door—in which a spring returns the 
door to the same starting point irrespective 
of direction of swing. A leaf-type spring (A) 
in the base of the brake actuates the ends of 
two levers (B and C) which bear equally 
against the two brake-shoe arms (D and E). 
he spring assures equal movement of both 
shoe cams, thus preventing either brake 
shoe from remaining in contact with the 
brake wheel. Brake shoes are originally 
centered at point (F) by means of a setscrew 
which is locked after the shoes have been 
accurately centered—after which the self- 
centering device keeps the shoes centered 
and prevents brake-shoe drag until relining 
is necessary, at which time recentering by 
means of the setscrew may be necessary. 


Other WAGNER PRODUCTS for Industry: « AIR BRAKES « BRAKE LINING « ELECTRIC MOTORS e HYDRAULIC 
BRAKES e INDUSTRIAL BRAKES e INDUSTRIAL BRAKE CONTROLS e NoRol e TACHOGRAPH e TRANSFORMERS 


Sales and Service Branches: ATLANTA 3 + 


Consult Wagner Engineers on all Industrial Braking Problems 


BALTIMORE 18 + 


BOSTON 15 + BUFFALO 8 + CHICAGO 16 


CINCINNATI 10 + CLEVELAND 15 - DALLAS 1 - DENVER 2 + DETROIT 2 - HOUSTON 2 + INDIANAPOLIS 4 


KANSAS CITY 8 + LOS ANGELES 15 
OMAHA 2 + PHILADELPHIA 8 - 
SAN FRANCISCO 3 + SEATTLE 4 - 


sl ll ee 
PITTSBURGH 13 - 
SYRACUSE 2 


MILWAUKEE 2 + MINNEAPOLIS 4 + NEW YORK 7 
PORTLAND 9 + ST. LOUIS 3 - SALT LAKE CITY 1 
* TULSA 3 »- WASHINGTON 5 


In Canada: WAGNER ELECTRIC AT LEASIDE, ONTARIO 
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From blast furnace to run-out tables, 
steel mills call for a temperature-conscious 
And DELTA- 


BESTON cables to choose from, every 


choice of cable. with 


combination of conditions involving 





heat, high moisture, and corrosive vapors 
can be met “‘on the nose.”’ 
There’s a DELTABESTON cable for 


\é spots where high ambient temperatures 





AT 
WHE 
HEA 


I 


DELTABESTON POWER CABLE 


and like it 





are continuous, such as around furnaces, 


kilns, and soaking pits. Other types of 


Deltabeston give protection against 
emergency temperature rises. They offer 
low-cost assurance against shutdowns, 
fires, and frequent replacement. If vou 
wish, the assistance of experienced cable 
specialists is available to help you choose 


the right cable for any job. 









Deltabeston power cables, 
Types AVA and AVL, are 
recommended for locations 
where temperatures sta) 
high. Can be installed ex- 
posed or in conduit. Max- 


For the full story on DELTABESTON types, sizes, and performance, 
write to Section Y-562-31, Appliance and Merchandise Department, 
General Electric Company, Bridgeport, Conn. All Delrabeston wires 
and cables are distributed nationally by G-E. Merchandise Distributors. 


wnum copper temperature 
110 C (230 F). 


*7Trade-mark Reg. U.S. Pat. Of. 


GENERAL @ ELECTRIC 
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GIVE HEAVY-DUTY GEAR DRIVES 





Heavy-Duty Protection 





SPECIALLY made to give long-lasting protec- 
E tion to gears and bearings of heavy-duty 
reduction drives, Texaco Meropa Lubricants have 
a load-carrying capacity more than ample to 
protect any gear. 

Texaco Meropa Lubricants have demonstrated 
in service a very high oxidation stability and an 
outstanding resistance to thickening. They do 
not separate in use or in storage, and are non- 
corrosive. 

There is a complete line of Meropa Lubricants 





ee ee ee 


IN THE TEXACO STAR THEATRE 


to meet the requirements of every type of gear 
drive. Operators also use them with excellent 
results on coiler, edger roll, slab shear and run- 
out drives, table manipulator gears, and many 
other places. 

For Texaco Products and Lubrication Engi- 
neering Service, call the nearest of the more 
than 2300 Texaco distributing plants in the 48 
States, or write: 

The Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 
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In METAL-WORKING PLANTS LINDE 
METHODS are Important in Many Steps 








of Manufacture 


A continuous succession of Linde develop- to the supply line anywhere by means of con- 
ments for oxy-acetylene flame-joining, cutting, venient outlets, such as you see above. 
forming, and treating metals has changed fab- In the sketch that yoy will see as you turn 

™ rication methods so much that in many this page, are shown some of the many uses 
| metalworking plants oxygen and acetylene are of the intensely hot oxy-acetylene flame in 
now made as readily available as water and the production line. One of these—marked 8 





electric power. Equipment can be connected —is a relatively new one. 














Here’s How Linde’s Methods Are Used 


In this sketch, every operation 
you see is one of Linde’s metal- 
working methods... applications 
of oxy-acetylene processes and 
UNIONMELT automatic electric 
welding. Other production oper- 
ations in this typical metal-work- 
ing plant have been blanked out. 


These are representative of 
methods developed by Linde and 
widely used in the metalworking 
industry. All of the equipment 
and supplies needed for any of 
these operations, plus skilled 
engineering help, are available 
through any Linde office. 





came Oxygen Supply Line comme Acetylene Supply Line 


Methods developed by THE LINDE AIR PRODUCTS COMPANY 


tr Manual welding of small assemblies. tr Flame-spinning of tubing to form end closures. 


tr UNIONMELT welding of sprockets to drum ends. tr Flame-cutting tubing ready for spinning. 


tr Flame-cutting risers from cast gear blanks. D5 4 Shape-cutting three sprockets simultaneously. 





implifvy the Production of Metal Products of Many Kinds 


we Flame-hardening to lengthen sprocket life. tr Flame-cutting parts from stacked plate. 


tr Pressure-welding bearing sections to shaft. tr Welding the seam by the Unione rt electric process. 


bf Cutting drum heads with a portable flame machine. tr Flame-planing plate edges to be welded. 
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A hard, wear-resistant case can be 
es to local surfaces of hardenable steel 

y oxy-acetylene flames followed by a 
water quench. Chemical composition of 
the metal and toughness of the core 
are not affected. 





Preparing plate edges with flame- 
cutting equipment speeds trimming and 
beveling of plate preparatory to welded 
fabrication. Cuts in several planes can 
be made simultaneously, accurately, and 
at low cost and power consumption. 





Automatic electric welding by the 
UNIONMELT process makes high-quality 
welds in steel of any thickness at speeds 


up to 20 times faster than other methods 
of welding with rods. 


WHAT LINDE FLAME METHODS 


WILL DO 


End-forming of tubular products, 
for completely or partially closing the 
ends, or for reducing diameters at any 
»0int, can be done without interruption 
be applying oxy-acetylene flames to 
rapidly spinning tubes. 


Grooving of metal surfaces, the 
reparation of plate edges for welded 
te sere the removal of temporary 
welds, and the preparation of cracks in 
castings for repair by welding are done 
easily with oxy-acetylene flame-gouging. 





Oxy-acetylene flames remove 


scale, rust, grease, corrosive salts, and 
moisture from surfaces of steel prior to 
painting. Paint goes on faster, bonds 
tighter, lasts longer. 









Smooth - sweep bends in pipe of 
almost any diameter and at any angle 
can be made without thinning the pi 
walls or impeding flow, by applying the 
intense, fully controlled heat of oxy- 
acetylene flames. 





Parts of any size, shape, or thickness 
can be fashioned from stock steel plate 
quickly and accurately with flame- 
cutting machines. Flame-cut edges are 
smooth...frequently require no 
machining. 





Pressure plus heat from oxy-acetylene 
flames applied simultaneously, quickly 
joins plate, pipe, shafting, railroad rails, 
and metal sections of the same or dif- 
ferent metallurgical characteristics. 


THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 
30 E. 42nd St., New York 17,N. Y. [gg Offices in Other Principal Cities 


In Canada: Dominion Oxygen Company, Limited, Toronto 
The words “Linde” and “Unionmelt” are trade-marks of Union Carbide and Carbon Corporation or its units. 


Other reports on the use of Linde methods in SarpsuILpING, in STEELMAKING, METAL-FAaBRICATING, Pipz, PRODUCTION AND 


FABRICATION OF STEEL, and UNtonmeLt WELp1NG will be sent on request. 
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FOUNDRY & MACHINE CO. 
PITTSBURGH + CHICAGO 


Plants at East Chicago, Ind. + Wheeling, W. Va. + Pittsburgh, Po 
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: : : FOUNDRY & MACHINE CO. 
PITTSBURGH + CHICAGO 


Plants at East Chicago, Ind. * Wheeling, W. Va. « Pittsburgh, Pa. 


To cost-minded production men, the story of F. E. |. direct- 
fired Cover Annealing Furnaces is proving of more 
than ordinary interest. These furnaces are, indeed, 


When you investigate and find out what they 
have done, and are doing, to step up produc- 
tion per furnace, to improve control, quality 
and uniformity (practically eliminating 
“stickers” and rejects in coils and flats)— 
you'll sing their praises, too. It’s a case of 
shaving not merely nickels and dimes, but 
dollars, from the cost per ton. Even on fuel 
cost alone—an item often looked upon as of 


x * * 


Direct Fired Cover Furnaces for Annealing, Spher- 
cidizing, Normalizing and Bright Annealing of wire, rods, 
coiled strip, flat sheets and tin plate. 


Convection Bases especially designed for hetvy coil 


FURNACE ENGINEERS, Acc. 


no importance—savings of fifty cents to a 
dollar per ton have been made, in compari- 
son with equipment heretofore considered 
tops in the heating field. 


The significant facts about F.E.I. perform- 
ance records are yours for the asking, as are 
the services of our engineers in helping you 
install new, or convert old cover furnaces 
to obtain greatly lowered heating cost. 


F.E. 1. EQUIPMENT x x*« x 


loads, give 200% to 400% longer life. 


Galvanizing, Patenting, and Normalizing Furnaces 
for WIRE, BAR, and TUBE MILLS. 


Galvanizing Furnaces for Pipe, Sheet and Job Plants. 








Specializing in the design, manufacture and installation 


of furnaces for 


1551 WEST 
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Selection of factory-assem- 
bled Limitamp control for 
this plant made it possible 
to install a single compact 
group, instead of a number 
of separate devices, in a 
small amount of floor space. 


LIMITAMP 
CONTROL 


24 





OPERATES WITHIN A SPLIT CYCLE 











@ You can give your motors sure short-circuit protection by specifying 
G-E Limitamp control. Faster than any breaker, this ‘‘all-in-one-unit”’ 
control, with its EJ-2 fuses, clears fault currents in a half cycle. 

When a short occurs, the fuses cut off the rise in current in less than a 
quarter cycle. And the short is cleared long before the current has time to 


harm the contactors or motor. 


GIVE YOUR STEEL PLANT THESE IMPORTANT ADVANTAGES 


Completely co-ordinated control—L imit- 
amp is “‘packaged”’ in a single unit 
which is easy to install and at- 
tractive in appearance. 


Full protection—If voltage is low or 
power fails, the motor is taken off 
the line. And it will not restart on 
return of power. Accurately cali- 
brated overload relays protect your 
motors from overheating due to 
sustained overloads or single-phas- 
ing. 


GENERAL @ ELECTRIC 


Years of service—Air-break contac- 
tors, good for millions of operations, 
meet the most severe requirements 
of high-voltage motor-control serv- 
ice. Contact-tip life is many times 
that of comparable oil-immersed 
tips. 


Safety for operators—And because it 
is totally enclosed in an all-metal 
case, Limitamp control provides 
protection for all operating per- 
sonnel. 


676-167-8900 
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FAST’S 


oft ahidiiling 


COUPLINGS 


SAFEGUARD YOUR POWER TRANSMISSION 


24 years of 20-hours-per-day service 
with no delays—no expense 





Here’s a Fast’s Coupling that has almost earned its 25- 
year veteran’s button. Transmitting power from a 3000 
HP motor to a billet mill in the Midland Works of 
Crucible Steel Company of America, it has been on the 
job for 24 years, working an estimated 20 hours a day. 
According to the Maintenance Engineer, Mr. R. F. 
Chaffin, this Fast’s Coupling has never caused any in- 
terruption to service, or required any repairs or replace- 
ments. From all indications, it is still as serviceable as 
the day it was installed. 


Several hundred Fast’s Couplings are serving in this 
same plant with equal dependability and satisfaction. 


Every engineer knows that there is no substitute for 
actual performance as a basis for sound specifications. 
Records of Fast’s Couplings certify their durability and 
dependability, and provide the best possible guide in 
selection. Ask for a catalog. Bartlett Hayward Division, 
Koppers Company, Inc., Baltimore 3, Md. 
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THE ALLIANCE MACHINE COMPANY'S 
Troll F $ Prevention of Bearing misalignment and elimination Gest _— ti sii ait, troul 
rolley Frame of bolted bearing brackets and motor bases. me-prses stect casting or welded trotey. chan; 
Gird Minimum deflection and maximum horizontal stiff- Parallel flanged girders with ample sections and 
ireers ness, based on allowable fibre stress. liberal gusset plates and end bracing. For e 
Ropes Liberal factor of safety and use of extra Minimum drum and sheave diameters shall he 30 pulsa 
P flexible wire rope. times the diameter of rope. Fleet angle—minimum. Crack 
. : Gear teeth designed with high factor of safety and 
Gearing Designed to handle overloads encountered in steel low tooth pressure. All gears enclosed shutd 
mill operation. eae : 
and running in a bath of oil. charg 
Mot Mill type motors provided, which are equipped Conservative half hour rating, based on ambient tive fi 
orors with C. S. Frames. temperature conditions. 
nano ; : The F 
F Application of roller bearings with maximum life friction 
Bearings Smooth operation and long life. expectancy and sealed sleeve bronze hearings with 
low bearing pressure to insure long life. may be 
ener is 
: rae cps. All working parts within easy reach, and safety 
Maintenance Easy accessibility. platforms provided where necessary. 
Cabs—adequate visibility for operator. Convenient F 
Operation Dependability and safety. location of controls. Steel footwalks — hand rails. 
Stairways to cab and top of bridge. 
THE | 
NEW Y 
THE ALLIANCE MACHINE COMPANY EN 





ALLIANCE, CHIO + PITTSBURGH, PA. + 1622 OLIVER BLDG. 
IRON A 
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LADLE CRANES + GANTRY CRANES + FORGING MANIPULATORS + SOAKING PIT CRANES 
STRIPPER CRANES + SLAB AND BILLET CHARGING MACHINES + OPEN HEARTH 


DOES PULSATION PLAY TRICKS IN YOUR PLANT? 


+ 
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Pulsative flow in lines carrying air, gas or vapor causes viD¥ation 
















which, if continued long enough, can result in crystallization and, consequent 
breakage of the line. Mechanical devices, designed merely to offset vibration, do 
not eliminate the pulsative flow within the line which is the constant source of 
trouble. The FLUOR Pulsation Dampener removes this cause of vibration by 
changing pulsative flow into a smooth, steady stream. 


d ° ° P ° 

- For example—in a large Southeastern Refinery, serious vibration was set up by 

> 30 pulsative flow in overhead piping from the Compressor Plant to the Catalytic 

— Cracker. Vibration was so severe as to break pipelines, necessarily resulting in 

and shutdown of the equipment. FLUOR Pulsation Dampeners were installed on dis- 
charge laterals at all of the compressors, solving the problem by converting pulsa- 

ey . . 

bient tive flow into a steady stream. 

ee The FLUOR Pulsation Dampener has no moving parts. It operates with beneficial effects on 

n life friction losses, horsepower savings and rate of flow. If vibration plays tricks in your plant, it 

with may be due to pulsations in air, gas or vapor lines. In that case, the FLUOR Pulsation Damp- 
ener is your answer. 

safety 


=| F LUOR pulsation vampener 





SINCE 
1is9:o0 
7 THE FLUOR CORPORATION, LTD. 2500 South Atlantic Boulevard, Los Angeles 22 
—" NEW YORK ¢ PITTSBURGH *« KANSAS CITY *© HOUSTON « TULSA * BOSTON 
ENGINEER S$ . MANUFACTURER S . SSS eee ane = ee 
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THE POST-GLOVER ELECTRIC COMPANY 


221 WEST THIRD STREET, CINCINNATI 2, OHIO 
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... built to stand up 
under use and abuse 


Oykocord cables for welding are designed to transmit uninter- 
rupted power under severe conditions and external abuse. In the 
Okocord single conductor electrode-holder cable shown here, fine 
copper wires are rope-stranded for greater flexibility. They give 
longer life because they are first stranded together on the Uni-lay 
principle and then “lubricated” by Okonite’s special treatment. 
Their increased flexibility results in better welding through 
easier, less tiring use of the electrode-holder. A paper wrap over 
the conductor leaves it clean for terminating, increasing flexi- 
bility still further. Additional mechanical strength is provided by 
seine twine cords embedded in an Okoprene sheath while the 
Okoprene protects against corrosion, resists oil, acids and alkalies. 

There are many other types of Okocord portable cords and 


cable which cover a wide variety of industrial applications. 


The Okonite Company, Passaic, N. J. 


OKOCORD ELECTRODE-HOLDER CABLE 





Number Carrying 

of | Capacity Volts drop 60° C. 
Wires Amperes Copper Temp. 
1078 100 3.18 per 100 ft. 
1372 150 ; oe: 
1715 200 
2156 250 
2695 300 
3381 375 
4263 450 
5341 | 550 
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PITTSBURGH ROLLS 
Division of Blaw-Knox Company 
PITTSBURGH, PA. 


N Q U E 


ling OM 


Piling Bar is rolled both in the arched type 
and Z type in addition to the flat bar shown, 
but regardless of the section, they are all 
considered difficult to roll and present 
many problems in rolling. Pittsburgh 
Rolls aid materially in solving these 
problems, thereby producing high 
tonnages of quality bar. 


H 





Pittsburgh rolls are made by skilled 
\ craftsmen whose thorough prac- 
y 


| IN om tical knowledge of metallurgy, 


‘ foundry methods and accuracy 


4 in rall turning is the accumu- 
lated result of more than 
seventy-five years devoted to 
the exclusive manufacture 
of rolling mill rolls. The 
use of Pittsburgh Rolls 

can result only in /ess 

cost perton of steel rolled. 


PITTSBURGH R®LLS 














Backing up your 
Back-up Roll Bearings 


HAT thin film of oil, shown in 
red above, is the only barrier 
standing between your back-up 
roll bearings and excessive wear. 


Squeezed by literally millions of 
pounds, this oil must resist rup- 
ture, stand up for long periods of 
service, help carry away heat and 
separate from water. 


That’s asking a lot from any lu- 
bricant. But Gargoyle Vacuoline 


Oils have proved that they possess 
the right combination of proper- 
ties to do this tough job. 


In wide use now in many mills, 
these oils form strong, persistent 
films to prolong bearing life. Highly 
stable, they carry away heat with- 
out sludging and separate readily 
from water. Back up your back-up 
roll bearings now with these out- 
standing lubricants. 


Socony-Vacuum Oil 


and Affiliates: Magnolia Petroleum Co., General Petroleum Corporation 


TUNE IN “INFORMATION PLEASE’ —MONDAY EVENINGS, 9:30 E.D.T.—NBC 
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Get this Complete 

_ Lubrication Program 

for all your machines 
* Lubrication Study of Your Entire Plant 
® Recommendations to Improve Lubrication 
® Lubrication Schedules and Controls 
® Skilled Engineering Counsel 
‘> Progress Reports of Benefits Obtained 


Co., Inc. 
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PENING of sealed bids for the $90,000,000 
DPC steel plant at South Chicago produced one 
purchase offer of $17,500,000 from Central Steel 
Tube Company at Clinton, Iowa, and an offer from 
Republic Steel Corporation to lease the plant at a 
sliding scale depending on production, with a maxi- 
mum estimate of $3,000,000 a year return to the gov- 
ernment and a guaranteed minimum of $200,000. 

For the Geneva plant a variety of bids were re- 
ceived, including a telegraphic offer from Blue Star 
Enterprises, Inc., Salt Lake City, Utah, for $302,000, - 
000, and a sealed bid of $135,000,000 from Fred 
Riley Company, Los Angeles, California. From United 
States Steel Corporation came a sealed bid of $40,- 
000,000 for the plant plus $7,500,000 for inventory. 
Colorado Fuel and Iron Company submitted a leasing 
bid with option to buy. 

Kaiser Company could not bid, but entered a plea 
for scaling down its obligation on its government- 
financed Fontana plant in accordance with the mark- 
down on the other government-owned plants. 


a 


CCORDING to “Facts and Faces,’’ the house 
organ of the Yoder Company, ‘Nobody ever 
thinks of public ownership until somebody builds 
something worth owning.” Also, ‘A man is known 
by the company he keeps; a company by the men it 
keeps.” 
A 


OKE ovens, open hearths, blast furnaces, bloom- 
ing mills, merchant mills, cold strip mills, fabri- 
cating facilities — all these and more are included in 
the list of equipment to be rebuilt and modernized by 
the steel industry in its $327,000,000 program. This 
expenditure during 1946 for modernization and im- 
provement covers practically all major producers, 
and points to good business for equipment manu- 
facturers. It will also put the industry in better shape 
to meet the competition of light metals, plastics, etc. 


he 


A\ T the recent meeting of the Open Hearth Com- 
mittee in Chicago, Dr. H. T. Heald, president of 
Illinois Institute of Technology, spoke on stimulating 
technical education for the steel] industry. It is this 
department's studied opinion, however, that the good 
doctor received more than he gave when one of our 
metallurgical friends, following the speech, gave him 
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this formula for educating young men for industry: © 
1 — Teach them to think; 2 — Teach them to speak; 
3 — Teach them to write; 4 — Teach them that mar- 
rying the boss’ daughter is no hindrance; 5 — Teach 
them some technical stuff, too. 


a 


ales is to the steel and coal strikes, steel output 
for 1946 is not expected to reach 67,000,000 
tons of ingots. 


A 


N Switzerland, each member of the National Coun- 
cil is paid for every day that he is present at the 
session. If he does not answer when his name is 
called, he loses his day's pay. If we used that system 
in the United States, at least half of Congress would 
be forced on to relief. 


A 


TATISTICS (those good old friends) show that 
compulsory dues collected by labor unions from 
their members amount to nearly $500,000,000 an- 
nually — more than all churches and religious insti- 
tutions combined receive. 


* 


HIRTEEN blast furnaces have been declared sur- 

plus by War Assets Administration. They are 
located at Braddock, Chester and Monessen, Penn- 
sylvania; Cleveland, Warren and Youngstown, Ohio; 
Gadsden, Alabama; Houston and Daingerlield, Texas; 
Indiana Harbor, Indiana; Granite City, Illinois; and 
Duluth, Minnesota. These furnaces have an annual 
capacity of 4,370,000 tons of pig iron, and cost the 
government $198,000,000. 


A 


RECENT survey shows that impulse buying ac- 
counts for 38 per cent of the purchases made in 
supermarkets. That’s what comes of wives having 
their husbands stop in those places on the way home 
to dinner. 
a 


N the average, it takes about $7000 of invested 
capital to make a single job. 


a 


STUDY made by a large corporation clearly re- 
vealed that its salesmen had the very human 
tendency to call on companies where orders were 
forthcoming, to avoid prospects from whom orders 
were not usually obtained, and to neglect prospects 
who were not easy to reach. That's not exactly start- 
ling news but it’s a poor way to start new business. 


+ 


MAN receives little consideration through life, 

according to the following brief history which 
some sage has set down: ‘‘When he is born, every- 
body thinks about his mother. When he marries, 
everybody thinks about the bride. When he dies, 
everybody thinks about his widow.’’ But we might 
add: When he drops ashes on the carpet, his wife 
thinks plenty about him. 
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DIDNT GROW LIKE TOPSY 
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. because producers of oxygen have maintained 
continual research and development work in its 
application, to assure not only efficient and eco- 
nomical use of it in day to day operations, but to 
further new uses of oxygen for lower cost produc- 
tion of goods. 

As a result of this, oxygen is an 
indispensable servant of all industry 
and will become increasingly impor- 
tant in the production era of the 
fucure. 


Today Airco is using all its facili- 
REDUCTION *, 

60 East 42nd St. * 
New York 17, N. Y. *, 


ties to accelerate progress in research 


Send me your booklet: 
“Oxygen — Indispensable 
Servant of Industry”. 











? 
*, 
Firm %, 
7. 
Signed by 
eee 
Chy_________.. Zone... Hate 
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and development. Its technical staff, which intro- 
duced such processes as flame scarfing, flame goug- 
ing, flame cutting, flame cleaning, will, in the future, 
develop new and better applications of existing 
processes and, in addition, extend the use of oxygen 
to fields yet unexplored. 

Airco looks to the future! 

* * » e 

An interesting booklet, “Oxygen—Indispensable 
Servant of Industry”, is yours for the asking. Fill in 
the coupon, or write: Air Reduction, 60 East 42nd 
St., New York 17, N. Y. In Texas: Magnolia Airco 
Gas Products Co., Houston 1, Texas. 


* AIRCO) Arr REDUCTION 


Offices in All Principal Cities 
ORIGINATORS OF MODERN OXYACETYLENE METHODS FOR THE METAL WORKING INDUSTRY 
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Why do most cast steel rolls 


contain NICKEL ? 


Not all cast alloy steel rolls have the same com- 










position; but it is significant that most of them 





contain Nickel. 






In back-up rolls these Nickel alloys with their 






high hardness and strength permit heavy pressures, 






and resist spalling. 






In work rolls for blooming and slabbing, they 





show a strong resistance to fire cracking, to shock 






and to wear. 


We invite inquiries regarding the selection of 





Nickel alloy steels for rolls of all types. Counsel 






and data are yours on request. 





56 x 138 back-up roll 
produced by Mesta Machine Company 


Pittsburgh, Penna 


THE INTERNATIONAL NICKEL company, INC. £2." sss! 
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Calutes the STEEL Industry 


As steel producers once more fulfill the nation’s needs, The 
Wean Engineering Company takes this opportunity to pay 
tribute to the efforts of the men who are operating this 
great industry. 

The minor price increases permitted the steel industry 
while labor costs have mounted sharply, present a tremen- 
dous operating problem to the hard pressed executives in 
this great industry. 

Increased production and lower costs can only be accomp- 
lished by the use of more productive equipment and new 
processes. 














To meet the tremendous new production goals set by men 
of steel, Wean-Designed, Wean-Built equipment will con- 
tinue to bring increased output with greater efficiency. 








The Wean Engineering Company, as Specialists in the De- 
sign and Manufacture of Sheet, Tin and Strip Mill equip- 
ment, understand the problems of the industry and are pre- 
pared to assist in their solution. 
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FURNACES 





IS CONOMELTING 











The Lectromelt top charge feature assures placement costs. Add all these facts to- 
economical melting of highest quality met- gether and you'll see what we mean when 
. , W 
als. The top-charge furnace allows quicker, we call Lectromelt melting . . . Economelt- ol ; 
more complete charging with the parallel , , ; of vi 
P tied P ing. Write for catalog and full information. . nee 
savings of more production per man hour “utili 
define 
and minimum power consumption per ton. Top charge Lectromelt Furnaces are electri 
‘ ‘ all , stages 
Lectromelt’s engineered design and rugged available in capacities ranging from 100 nae 
construction minimize maintenance and re- tons down to 250 pounds. AB vod 
the st 
coals. 
practic 
genera 


PITTSBURGH LECTROMELT FURNACE CORP. 
PITTSBURGH 30, PA. 
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tou of Utilities IN 
REPUBLIC’S CANTON PLANT 





A WITH the prospect of reduced operations in the 
steel industry at the present time, the re-consideration 
of various methods and procedures used in the eco- 
nomical utilization of utilities appears fitting. The term 
“utilities” as used and referred to in this discussion is 
defined as “‘plant services and facilities’”’ and includes 
electric energy, steam, water, air and gas in their various 
stages and conditions of pressures, temperatures, vol- 
tages, etc. 

All of these various utilities, directly or indirectly, 
have as their origin the combustion of fuels, which in 
the steel industry are almost universally bituminous 
coals. In the steel producing areas, electric energy is 
practically always produced from coal burning steam 
generators rather than from hydro or diesel plants. For 
the most part, steel plant steam requirements are pro- 
duced from stoker or pulverized coal fired boilers or 
boilers using by-product fuels such as blast furnace or 


Presented at the Cleveland Session of the Annual Meeting, October 3, 1945. 
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CANTON, OHIO 


.... the cost of utilities is an appreciable 
factor in the cost of steel... . reducing the 
quantity of utilities required merits serious 
consideration, and how this is done in one 


steel plant is told in the following paper... . 


by P. L, Walter 


SUPERINTENDENT OF MECHANICAL DEPARTMENT 


REBUBLIC STEEL CORPORATION 


coke oven gas which are derivatives of coal. The source 
of energy for air compressors and water pumping equip- 
ment, whether steam or electric driven, is ultimately 
coal. In this country, there is an abundant supply of 
coal but the productive capacity available to mine this 
coal is critical. Government agencies are quite concerned 
as to whether or not coal production will adequately 
meet the requirements of home and industry. It there- 
fore seems important that since coal is the major fuel] 
used in the production of utilities, we should investigate 
any economies that can be made in the consumption of 
these plant services in order to aid in the conservation 
of this extremely important natural resource. Also, the 
conservation of utilities is of national importance rather 
than important to only the steel industry or to our 
particular plant. 

As with the use of raw materials, modern steel plant 
practice requires that the various utilities be conserved 
and consumed economically and to the greatest ad- 
vantage. The conservation of utilities in a steel plant 
is essential for two reasons. First because of cost con- 
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Compressed air 


ps 
$0.033 per M cu ft 


Steam Service water 


200 psi — 500 F 45 psi 
$0.27 per M pounds $0.01275 per M gallons 





























Diameter of opening, —— — 
inches Cu ft Cost of Pounds Cost of Gallons Cost of 
wasted waste wasted waste wasted waste 
| per month per month per month per month per month per month 
ere sa Seaealiiaiataicaiaca | 65,100,000 $2,145.00 7,720,000 $2,085.00 5,170,000 | $65.60 
%.... .......| 49,850,000 1,644.00 5,900,000 1,593.00 3,920,000 49.70 
eee .......| 36,500,000 1,206.00 4,360,000 1,178.00 2,880,000 36.60 
inky fg aes oa B orioms 25,400,000 838.00 000,000 810.00 2,000,000 | 25.40 
es: eases 16,270,000 537.00 1,940,000 524.00 1,295,000 16.45 
RS wheat 9,120,000 300.00 970,000 289.00 720,000 | 9.15 
oe ee rere 4,065,000 134.00 470,000 127.00 320,000 4.07 
Dah de i velwaande cnt 1,017,000 33.00 115,000 31.00 80,000 | 1.00 
rei. sie ak Nor oe 254,000 8.00 29,000 17.00 20,200 | 0.26 
l 
| Gas Coke oven gas Natural gas 
| ps 
| $0.102 per M cu ft $0.337 per M cu ft 
Diameter of opening, 
inches | Cu ft Cost of Cost of 
| wasted waste waste 
per month per month per month 
ER RS ELT Pa Ute! me Pes ee Ley! A 5,950,000 $607.00 $2,002.00 
I pee Re ae Ire ry Eee e 4,550,000 464.00 1,534.00 
Ts ot Seduce Anas Dialer eatin ,000 342.00 1,128.00 
I er eS ie SRL Sar hae, Sap ere ,000 225.00 742.00 
ln ssi nede Met ues kee ick eu aetaten sence tae ,000 152.00 503.00 
ids os 5 Foe e des Fa arene Feud eek ssaeeneal 000 84.80 280.00 
| RE EES IOS een ey SER eas ae wa. CaN eee ,000 38.40 125.60 
RT PE TS AS Sere teen Ree nanan ny wren) nee 000 9.48 31.35 
a. Sunes ad en uees 4 oa hee seen s Checks Gee cube 25,000 2.35 7.75 


siderations, since the cost of utilities is a considerable 
part of the cost per ton of product. This varies greatly, 
depending upon the type and quality of the steel pro- 
duced, however. Second, the limited availability of 
some utilities resulting from the limited facilities for 
their production or the scarcity of the materials from 
which they are produced requires that the services be 
used most conservatively. Too often however, especially 
with operating personnel, utilities are considered only 
as being necessary and available and no thought is ever 
given to the costs or difficulties of production and 
distribution. 

One of the most effective methods of combating 
wasteful, uneconomical practices is by the establishment 
of an intensive educational program. All of manage- 
ment and departmental supervision is made conscious 
of the cost of their department as a result of the wasteful 
use of utilities. This is effectively brought to their 
attention by monthly cost reports which indicate 
metered quantities of each utility consumed, the unit 


. cost and the total cost to their department. The cost of 


waste of power services is also brought to operating 
personnel’s attention by the circulation of charts which 
indicate the quantity and cost of waste at the prevailing 
unit cost of each utility. Such a chart is shown in 
tabulated form in Table I. The unit costs indicated are 
only assumed rates and do not represent present utility 
costs in our plant. Data is effective in bringing about 
the need for the control and careful use of these plant 
services. 
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Control of utilities losses is also affected by a detailed 
inspection program. All of the utility department per- 
sonnel act as inspectors and are constantly on the alert 
for leaks and wasteful practices. They are constantly 
bringing to the attention of operators throughout the 
plant uneconomical practices they note. Leaks of all 
kinds are repaired as soon after discovery as is possible 
or as operations permit, but once each month inspections 
of these various service lines is made and a detailed 
report submitted. At mechanical maintenance meetings, 
the importance of immediate repair of these leaks is 
stressed and mechanical maintenance supervisors are 
expected to make the necessary repairs promptly. The 
plant oxygen distribution system now requires the full 
time of one inspector who patrols these lines and im- 
mediately repairs leaks which occur from time to time. 
Metering this service has proven that the cost of such 
protection has been returned many times. 


Combustion department engineers are very effective 
in helping to consume all utilities to the best advantage. 
They conduct combustion analyses, boiler tests, run 
checks for leaks, calibrate and maintain all metering 
equipment, engineer modern and more efficient instal- 
lations, make suggestions for improved operation and 
many others. 

An organization which has been educated to such 
extent that they are fully aware of the cost of wasteful 
utilities consumption and then are cooperative to the 
extent of carrying out requests to conserve utilities and 
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report leaks and other waste is a great asset in the 
economical utilization of these plant services. To every- 
one’s advantage, this is a situation which exists in our 
plant at present, and although it required considerable 
pressure and effort, it has been very worthwhile. Today, 
even the plant protection personnel in their tours of 
the plant are reporting unnecessary lighting, unused 
running water and leaks. 


A comprehensive, accurate system of metering all 
utility services to consuming departments is an import- 
ant implement for use in combating waste. In our plant, 
reliable metering equipment strategically located for 
frequent observation by operating personnel has saved 
many pounds of water and steam. The meter panel in 
Figure 1 contains indicating, recording and integrating 
flow meters for steam to coke plant and blast furnace, 
boiler feed water to two boiler houses, treated water to 
the steel works, and water to the coke plant and blast 
furnace. Above each flow meter is a pressure gauge 
indicating line pressure on the particular service being 
delivered. By observing this metering equipment, an 
operator quickly notices any deviation from normal 
requirements. As soon as this occurs he contacts some- 
one in the consuming department for an explanation. 
Frequently, this increased flow to a department is only 
the result of someone having forgotten to shut a valve 
or some similar item and the increased consumption is 
quickly restored to normal by this reminder. If no 
explanation for the increased demand is available, then 
an investigation is made and as a result a leak or some 
other faulty condition is detected. In addition to the 
help metering provides in maintaining a minimum 
consumption, it also makes possible accurate cost dis- 
tribution figures which give credit to consuming depart- 
ments which use utilities in an economical manner. 


Figure 1 — Flow meters for distribution of various utilities. 
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Figure 2 — Average static water levels of rock wells. 


WATER 


Republic’s Canton plant, because of its inland loca- 
tion and lack of any quantity of natural surface water 
supply is by necessity forced to utilize in every way 
possible its very limited water resources. For the most 
part this is accomplished by a recirculation and re- 
clamation system which uses, reclaims and reuses the 
same water on applications which progressively require 
water of lower quality so far as chemical and physical 
properties are concerned. The two sources of water 
supply are a series of deep wells and a small creek, 

When the first group of this series of wells was drilled 
in 1916, the average static water level was approxi- 
mately 13 feet from the surface. The trend or gradual 
depression of the average water table level for the wells 
in this plant is presented in Figure 2. The temporary 
elevation of this static water level is the reflection of 
reduced business activity when fewer wells were pump- 
ed. Since 1940, as a result of the industrial expansion of 
this territory, studies indicate that approximately twice 
as much water is being removed from this basin as have 
been available for replenishment. The downward trend 
of this curve definitely indicates the need for intensive 
conservation of water in this plant, but since this curve 
is typical for many localities, consumption of water 
must be regulated and conservation of water supply is 
essential in most steel producing districts. 

Because the water supply from these wells is so vital 
to operation in the summer months when additional 
cooling is required and when the stream flow is at a 
minimum, these wells are rejuvenated and the water 
levels restored by taking as many of them as possible 
out of service and reducing the pumpage from others 
during the winter months while stream flow is at a 
maximum und temperatures are low. This procedure 
also results in power savings, since the pumping head 
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is reduced by not having to raise each unit of water 
the distance from the pumping level to the surface. In 
our plant pumping heads are maintained at a minimum 
and to a value which will just deliver sufficient water 
for what we consider adequate cooling. Standpipes are 
kept only as full as absolutely necessary and all pump 
discharge pressures are selected as low as is practical. 
Any increased pressure requirements can easily be 
obtained by slightly modified pump impeller designs. 

Nimishillen Creek, which flows through the plant has 
its source approximately nine miles north east. Before 
reaching Republic’s property, it is used as water supply 
by a sheet mill and by a sizeable railroad shop. It is also 
somewhat contaminated by the drains from several 
strip mines. Generally however, it is a comparatively 
good source of industrial water supply. Its volume 
varies from a roaring freshet of many thousands of 
gallons per minute in rainy and flood seasons to a trickle 
of about 500 gallons per minute during the warm 
summer weather, and its temperature varies from 
freezing to 95 degrees F. These two sources, the creek 
and the wells, supply the steel plant’s entire water 
requirements, 

Referring to the flow diagram of Figure 3, the water 
from a series of thirteen wells is pumped at the very 
low discharge pressure of from 3 to 5 psi to an under- 
ground raw water basin which does not have sufficient 
volume to act as a reservoir, but serves as a surge tank 
to absorb temporary fluctuations in pumping capacity 
or demand. From this raw water basin, the cold, clean 
well water is pumped at 70 psi to the coke plant for use 
on the final coolers and benzol plant wash oil coolers. 
After this water has served one use for cooling and has 
acquired an increase in temperature of several degrees, 
it is returned by gravity to a raw water reservoir. Any 
water in excess of that needed for coke plant cooling is 
overflowed from the raw water basin to the raw water 
reservoir and is available for use in the water treating 
plant. 


Figure 3 — Flow diagram showing reclamation of cooling 
waters at Republic’s Canton Plant. 
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Figure 4 — Spray pond for cooling and recirculating water. 


The treating plant is a batch process cold lime and 
soda ash system, and water is pumped from the raw 
water reservoir directly into the tanks. Here the chemi- 
cals are added and after agitation and precipitation, the 
treated water is passed through gravity filters into the 
treated water clear well. From here approximately 1200 
gallons per minute of treated water is pumped to the 
coke plant for use on the primary coolers. Pumping 
pressures of 70 psi are required because of the elevation 
of these coolers. This treated water has a temperature 
of between 65 to 70 F and the advantages of using this 
cold treated water are many since coke plant yields are 
high and cooler maintenance is low. This water picks 
up considerable temperature and so it is returned by 
gravity to the spray pond where it serves as make up 
for evaporation losses and for the water which is pump- 
ed from the spray pond for other uses which will be de- 
scribed later. 

This spray pond which serves as the nucleus for the 
recirculation system is pictured in Figure 4 with the 
boiler house, blast furnace, power house and water 
treating plant in the background. 

A suction line from the spray pond supplies two sets 
of pumps circulating treated spray pond water. The 
three circulating water pumps deliver approximately 
36,000 gallons per minute at 20 psi to turbine generator 
condensers and to blowing engine condensers and dis- 
charges through the spray nozzles into the pond. Two 
furnace pumps supply the blast furnace with treated 
and softened water for hearth, bosh and stack plate 
cooling and this is all returned to the spray pond for 
temperature dissipation and recirculation. This water is 
delivered at 40 psi which is just sufficient to produce 
enough flow for adequate cooling. A 120 foot standpipe 
is used in connection with this circulating system for 
emergency protection and its additional unused eleva- 
tion is available for use in case more water-or higher 
stack cooling on the furnace is ever required. These 
pumps also furnish the make-up to the boiler feedwater 
heater. The spray pond water has an average total 
hardness of from 8 to 10 parts per million and the 
residual calcium hardness is taken care of by using 
phosphate internal treatment in the boilers. Because 
the quantity of water required is less than 20 
per cent of the total feedwater, using this water for 
make up is not a great disadvantage and the cheniical 
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correction is not abnormally expensive. The normal 
tendency of spray pond water to develop concentrations 
of solids because of evaporation losses is averted by 
pumping an additional 450 gallons per minute from the 
pond to the steel works for use as boiler feedwater 
make up and for use in locomotives. 

Approximately 3500 gallons per minute of water from 
the creek is pumped at 70 psi and is distributed for 
such use as boiler house ash hopper sprays, blast fur- 
nace slag pit cooling and gas washer water. All this 
water is returned to the creek by way of various drain 
systems after passing through filters or sedimentation 
basins of several types to remove entrained ash, 
slag and suspended flue dust. Even though the creek is 
not passing the required volume of water, 3500 gallons 
per minute or more is continuously available since all 
raw well water which has been sufficiently contami- 
nated so that it is not suitable for treating plant con- 
sumption is returned to the creek. 


In this blast furnace and coke plant division where 
large volumes of various types of water are consumed, 
the drains from any type of unit or piece of equipment 
are carefully investigated for possible reclamation be- 
fore being sewered. The dire necessity for conservation 
of water in the plant is indicated by the following 
examples in which even small quantities of water are 
reclaimed to advantage. 


In the coke plant, drains from seals and coolers are 
piped to the quenching station sump where the water 
serves as make up for evaporation losses from quench- 
ing. From this sump, water is pumped by large volume 
low head equipment to a storage tank. When quenching, 
this water filters through the coke and returns to the 
sump from where it is recirculated through the same 
cycle. With this system, many services are obtained 
from the same water and the make up is water which 
ordinarily would be wasted. All raw well water which 
does not become contaminated in any way is returned 
from the coke plant for use in the water treating plant 
and after being used once for cooling, it normally fur- 
nishes all water requirements for the treated water 
system. We use raw well water on turbine bearing 
lubricating oil coolers and after this service it is drained 
into the raw water reservoir for further use. Condensate 
from blowing engines carries entrained particles of 
cylinder oil which makes it unsuitable for delivery to 
the feed water heater. To save this water, it is passed 
through oil separators and then drained to the water 
treating plant. All pump packing leak-off drains are 
piped to a common sump from where they are reclaimed 
for use in the water treating plant. From the boiler 
house, all boiler blow down and ash spray waste water 
is returned to the creek for reclamation and further use. 
Wherever possible, all drinking fountain drains are 
piped to the raw water basin and used again. The back 
washwater from the water treating plant filters is 
drained to a settling basin which overflows to the creek 
and this water finds its way to other use. 


“Steel Works” is the term used in the Canton plant 
to differentiate the melting and rolling area from the 
blast furnace and coke plant division. In the “‘steel 
works” part of the plant, another series of rock wells is 
strategically located. Water from the wells is pumped 
directly into a distribution system which supplies the 
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water to a battery of electric furnace transformers. 
These transformers are large, heavy duty, three phase 
transformers of 12000 to 15000 kva capacity and re- 
quire clean, cold water with little tendency for pre- 
cipitating scales or solids. This cooling water circulates 
through the cooling system of the transformers and 
drains into a sump or reservoir which in our plant is 
known as a hot well. 

Figure 5 pictures the upstream dam with the storage 
basin and the creek pump house in the background. 
































Figure 5 — Dam, storage basin and pump house. The re- 
claiming sprays are operating and there is no flow over 
the crest of the dam. 
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Figure 6 — Pumps and screens in creek pump house. 




















































This picture also shows flushing nozzles which keep the 
surface debris from fouling the trash racks and the 
extension on the pump house which encloses the travel- 
ling screens. The contracted weir in the crest of the 
dam is dry, indicating that more than the flow of the 
creek is being pumped from this storage basin. The 
riffles along the left bank of the creek indicate the dis- 
charges of the water from the blast furnace gas washer 
and the coke plant which are also indicated on the flow 
diagram of Figure 3. The interior of the creek pump 
house with part of the pumping equipment and the 
traveling screens is shown on Figure 6. These pumps 
are under automatic control which puts them into 
operation or takes them out of service in accord with 
preestablished system pressures of standpipe elevations. 
This control system eliminates the probability of wasted 
water resulting from excessive pressures or overflowing 
of standpipes. 

Water from the creek pumps is delivered into a dis- 


































































Figure 7 — Hot well pumps which reclaim water for re- 
circulation. 
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Figure 8 — 22 Kv distribution substation at Canton plant. 





ST. > Laas. 





tribution system which supplies all doors, door frames, 
electrode coolers, and all other cooling requirements of 
electric arc type and open hearth furnaces. Open drains 
from all of these cooling applications flow by gravity 
into drain lines which deliver this water to the same 
hotwells as the well water from the transformers. This 
furnace cooling water acquires considerable temperature 
from the cooling applications and in warm summer days, 
the temperature of the hotwell water often reaches 
120 F. Water at this temperature is still very satis- 
factory for most cooling applications. Consequently, 
this mixture of creek and well water in the hotwells is 
reclaimed for further use and the reclaiming pumps 
pictured in Figure 7 and also shown on the flow dia- 
gram, deliver this water to the blooming mill for use on 
rolls, hydraulic equipment and general mill use. These 
reclaiming pump installations consist of a group of 
pumps of similar characteristics for parallel operation 
and have capacity and sufficient pumping head to 
deliver the reclaimed water to the point of next con- 
sumption. Float controls which are visible in the picture 
operate these pumps according to an established hot- 
well level. 

From the blooming mills where this reclaimed water 
is used, it is drained to the creek at a point below the 
dam shown in Figure 5 but above a second dam which 
is located approximately 1200 feet down stream from 
the first dam. At this dam, a second creek pumphouse 
is located. The pumps at this dam serve two uses 
depending on the quantity of creek water available. 
When there is sufficient flow in the creek, these pumps 
supply water directly into the service water system for 
water to the bar mills and finishing departments. All 
of this water after being used is drained back into the 
creek at a point down stream from the second dam. 
During seasons when the creek flow is very limited, 
the pumps at the second dam pump water back up 
stream above the first dam and through a line of sprays 
for a certain amount of cooling. These sprays are visible 
in Figure 5 which shows them in use during July 1915 
when there was not enough creek flow to spill water 
over the crest of the dam. 

Below the second dam, a third creek pumphouse is 
located and its pumps supply cooling water to the 20 
inch mill, heat treating and other finishing departments 
and then it is drained to the creek. At the location where 
this water reenters the creek, this stream leaves our 
property after having been used over and over again 
to serve many cooling applications satisfactorily. 


ELECTRIC ENERGY 


Electricity, because of its almost universal adapt- 
ability to any power application, the ease of distribution 
to points of consumption, the extent to which it can be 
controlled, and its relatively low cost has become the 
most widely used source of power in steel as well as in 
all other industry. For these same reasons, little con- 
sideration is given to the conservation or economical 
consumption of this fundamental plant service. Figure 8 
shows a part of one of the distribution substations in 
our plant. From its size, some idea as to the power 
requirements of this steel plant can be obtained. 

The conservation of electricity is important whether 


44 


IRON AND STEEL ENGINEER, MAY, 1946 














Ww 
el 


a 
be 
sti 
ha 
pe 
po 
for 
pu 
of 
sta 
as 
wh 
ope 
we 
dur 
wh 
met 
stal 
halt 
pro: 
arré 
kee 
vaht 
cha: 
time 
for ¢ 
est | 
melt 


of tl 


IROD 





t- 


be 


1er 


946 








or not a mill generates its electric energy requirements 
by purchasing coal from an outside source or if it 
receives its electric energy from a central station sys- 
tem, which in turn purchases coal for the generation of 
the power sold. In considering the economical utilization 
of electric energy in a steel mill, it is of primary import- 
ance that extreme care be used in the selection of the 
equipment. Each installation must be carefully designed 
and engineered. After installation, only limited changes 
are possible to improve efficiency or operation while 
still retaining the original equipment. The use of an 
over-sized motor, for example, results in losses such as 
copper, hysteresis, and windage losses, which produce 
no effective work and which would be eliminated by the 
use of the correct size motor. Selection of correct and 
adequate control equipment will contribute consider- 
ably to the elimination of losses and to efficient operating 
conditions. Regardless of the type of job to be per- 
formed electrically, the correct application as to size 
and type is necessary not only for better operation, but 
also in the interest of efficiency and conservation. 

After having carefully selected the proper equipment 
for the various applications of electric energy in the 
plant, it is then necessary that attention be given to the 
proper operation of the equipment. One of the most 
important factors and one which requires serious con- 
sideration is that of demand control. There are, of 
course, many uses of electrical energy in the steel plant 
over which one can exercise little or no control as to the 
time the demand of these individual applications occurs. 
There are, however, many operations which can be 
regulated and scheduled so as to result in a mill demand 
which will be conducive to economical utilization of 
electricity. 

Whether electricity is generated or purchased from 
a power system, demand control is important. It might 
be said that the most economical operation from the 
standpoint of utilization of electric energy would be to 
have uniform demand, or in other words, one hundred 
per cent load factor. In some types of industries, this is 
possible. It is obvious that it is practically impossible 
for the steel industry. When the electric service is 
purchased from a power company, demand control is 
of primary importance due to the fact that central 
station power rates incorporate demand charges as well 
as energy charges. 

In our plant, there is a method of demand control 
which works out very satisfactorily. With scheduled 
operations for the approaching month as a criterion, 
we determine the maximum demand we desire to create 
during the coming billing period and our load dispatcher 
who is responsible for our demand control has at his 
meter panel a demand indicator which keeps him con- 
stantly informed as to the immediate and average one- 
half hour plant demand. As the actual demand ap- 
proaches the established value for that month, he can 
arrange to curtail certain operations and in this manner 
keep the actual load within the predetermined demand 
value. The larger part of our electric energy is pur- 
chased from a power system and our demand meter is 
timed and synchronized with that of the power company 
for accurate control of demand, thus obtaining the low- 
est possible rate. We have quite a number of electric 
melting furnaces, some of which will be in all stages 
of the melting cycle. Temporarily taking out of service 
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those units which are in such condition that removing 
the power will cause no detrimental affect to steel 
quality, makes it a relatively simple matter to maintain 
demand control within a predeterminedjvalue each 
billing period. 

The steam producing equipment furnishing steam to 
power generating units necessarily requires periodic 
maintenance. Repairs to the boilers and to turbine 
auxiliary equipment is scheduled coincident with repair 
periods on the mills or at a time when electric furnaces 
are out of service for maintenance. Operating in this 
manner eliminates the need for increasing the purchased 
power demand during periods of reduced generation. 
By dispatching electric furnaces and by scheduling 
boiler and turbine outages to coincide with mill and 
furnace repairs, our plant is operated at an average 
monthly load factor of 76.5 per cent. We consider this 
figure to represent a good load factor considering the 
widely fluctuating consumption and high instantaneous 
demands required by electric arc melting furnaces. 


In addition to proper selection of equipment and 
demand control, there is another factor in the conser- 
vation of electric power in the steel plant which needs 
consideration and that is the matter of losses. By the 
proper selection of equipment and by well engineered 
installations, we automatically minimize to the greatest 
extent the inherent losses in the various types of elec- 
trical equipment. The losses then to be considered are 
those resulting from low power factor and those inherent 
in the distribution system. 

Low power factor has several detrimental results 
which adversely affect the economical utilization of 
electric energy. Low power factor decreases the load 
capacity of the distribution system and_ therefore 
diminishes the ability of the system to carry kilowatts 
which do the useful work. It also makes it more costly 
to transmit each kilowatt due to the increased copper 
losses. It also has an effect by depressing the voltage 
due to the increased current resulting from low power 
factor, which may adversely affect production by mak- 
ing motors sluggish, dimming lights and slowing up 
heating equipment. 

Since at low power factor the circuit must carry the 
amperes of kilovars in addition to the amperes of 
kilowatts, it is obvious that distribution feeders must 
be larger for a given load at low power factor than at 
high power factor. This resistance or I*R losses of 
electrical conductors are proportional to the square of 
the current flowing. It is therefore advantageous to 
maintain high power factor in circuits in order to 
minimize these losses. In purchasing electric energy 
from a power system, it is desirable to maintain high 
power factor because electric rates incorporate a power 
factor clause which penalizes the customer for poor 
power factor. 


In all steel plants there are many applications where 
synchronous motors, which can be over-excited to 
generate a leading reactive current, can be used to 
advantage in improving the average plant power factor. 
In our plant, this is done wherever a drive with the 
characteristics of synchronous equipment is practical. 
All air compressors, motor generator sets, exciters, 
frequency changers and similar equipment are driven 
by synchronous motors. The synchronous motor drive 
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Figure 9 — Synchronous motor drive for frequency changer. 


of a frequency changer supplying power to a large in- 
duction melting furnace is pictured in Figure 9. 

Static condensers whose sole function is to deliver 
leading reactive kilovolt amperes are suitable for use in 
the steel plant for neutralizing the lagging magnetizing 
currents of induction motors and other inductive equip- 
ment. In our plant, static condensers of the correct 
“apacitance are located near individual departments or 
in substations feeding particular areas in which the 
non-corrected power factor is low. 

Temperature is the limiting factor in the loading of 
electrical equipment. Generating equipment can be so 
loaded to carry as many amperes as the temperature of 
the windings will permit. In our generating plant, we 
overexcite generators so as to carry the rated amperes 
regardless of the kilowatt load the unit is carrying. 
With this method of operation, any amperes in excess 
of those required for generating the actual power kilo- 
watts are available for correcting power factor. On long 
blast furnace checks, when we do not have sufficient 
steam from solid fuel, we reduce the kilowatt load on 
the generators and operate the equipment at loading 
power factor during these intervals. During times when 
boilers are off for maintenance, it is necessary to reduce 
our power generation. At these times also, we continue 
to operate the generating equipment to supply capa- 
citive reactive kilovolt amperes for power factor cor- 
rection. 

In the more sizable plants with larger electrical loads, 
it is usually advantageous to use synchronous conden- 
sers for powerfactorcorrection. Because the corrective ca- 
pacity of the methods outlined above were not sufficient 
to bring the average power factor to the desired value, 
synchronous condensers with a total capacity of 40,000 
kva have been installed in our plant. One of these con- 
denser units is pictured in Figure 10. These condensers 
have been installed with automatic control devices 
which put the equipment on the line automatically and 
then regulate the field excitation so as to obtain uniform 
preestablished receiving end voltage, and predetermined 
instantaneous and average monthly power factors. At 
present, August 1945, we are operating with peak loads 
of 120,000 kva and a daily consumption of 2,000,000 
kwhr while maintaining average monthly and peak 
power factors of unity or 100.0 per cent. 
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In all steel plants, there are some electrical operations 
which are intermittent and where equipment may idle 
on the line. The idling of this equipment on the line 
creates additional losses which can be eliminated by 
deenergizing the equipment from the system when it is 
not doing any useful work. In this connection, we have 
in mind the disconnection of transformer banks during 
periods when the equipment served by these trans- 
formers is not in operation. Charging currents of trans- 
mission lines and especially cables and the magnetizing 
currents of transformers will produce considerable 
losses, especially if the units have sizable ratings. Then 
too, there are certain motor applications where motors 
may idle on the line for a considerable length of time 
without doing any actual work. This equipment may 
be deenergized without adversely affecting production 
in order to conserve the power consumed in losses by 
this equipment. In our plant we have made a study of 
the power consumption per unit of time for mill drive 
motors operating idle as compared with power require- 
ments for overcoming inertia and accelerating the mill 
after it has been shut down. From this we have deter- 
mined and have established a definite time or delay in 
which the mill is allowed to idle. After this time, or if 
it appears that the mill will be down for at least this 
established length of time, all electric equipment is 
shut down. 

Considerable quantities of electricity may be con- 
served as the result of a study of the plant lighting 
system. It is becoming increasingly important that the 
lighting system be so designed so as to provide adequate 
illumination which is so necessary for relieving eye 
strain and insuring maximum production. The lighting 
system should be carefully designed and the equipment 
selected should be that best suited for the particular 
application. Correct design and proper installation of 
the lighting system is not enough. The lighting equip- 
ment after installation must be maintained in efficient 
operating condition. In order to accomplish this, a 
regular system of lighting maintenance must be estab- 
lished in which defective lamps and reflectors are re- 
placed and in which the lamps and reflectors are cleaned 
at definite intervals. The accumulation of dirt on 
lighting equipment reduces the light output to a marked 
degree and inasmuch as light itself is all that is being 
purchased, it is necessary that the equipment be regu- 
larly maintained to derive maximum benefit from the 
lighting installation. 

Modernization of existing equipment invariably pays 
large dividends in the form of power savings, and all 
present installations should be studied with the idea of 
investigating possible savings which can be affected by 
slight changes or additions toward a more efficient 
operating unit. In our plant, the conversion of bar mill 
roll neck bearings from the original bearings which were 
difficult to keep lubricated, to water lubricated fabric 
bearings has reduced the mill friction load by approxi- 
mately 45 per cent. All new motor equipment, wherever 
advisable is being purchased with anti-friction bearings, 
and all older sleeve type bearing motors are being 
changed over to anti-friction bearing equipped motors 
by installing new adaptor type end bells. Change over 
bearing brackets for most all centrifugal pumps are 
now available. The power savings resulting from con- 
version to anti-friction bearings on pumps will pay for 
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the brackets in approximately one year. Manual and 
periodic lubrication of mechanical equipment is very 
wasteful of lubricant and ineffective so far as lubrication 
is concerned. Complete automatically timed and oper- 
ated lubricating systems offer valuable returns, not 
only in reduced maintenance costs, but also in power 
savings resulting from continuous and adequate lubri- 
cation. Modern motor controls such as the electronic 
and field regulating types now offered by leading 
manufacturers are valuable in effecting electric energy 
savings. Not only are these controls in themselves more 
efficient, but various types of the newer controls when 
applied to electric furnace electrodes, have brought 
about an increase in the average operating power factor 
of the furnaces because of their improved time char- 
acteristics. 


Various conversions, new applications and the solu- 
tions of individual problems which ultimately result in 
power savings are numerous and the opportunities for 
conservation of electric energy by these methods are 
forever presenting themselves. However, so far as the 
conservation of electric service in the steel plant is 
concerned, the principal methods by which the maxi- 
mum utilization can be obtained are first, by the proper 
selection of equipment so as to secure the most economi- 
cal operation of the individual applications, second, by 
maintaining demand control so as to utilize to a maxi- 
mum extent the power available and to benefit by the 
rate reductions it provides, and third, to minimize 
losses in the electrical distribution system by power 
factor correction and by proper design and installations. 


COMPRESSED AIR 
Compressed air is one of the most expensive of all 


plant utilities and hence its conservation is of extreme 


Figure 10— Synchronous condenser for power factor 
correction. 
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importance. Great economies can be realized by the 
proper choice of equipment originally, and by correct 
installation of the compressor units and the distribution 
system. However, it is not often that the opportunity 
for installing new equipment avails itself and any sav- 
ings or efforts at conservation must be along the lines 
of consumption or operation. 


In our plant, the savings resulting from the central- 
ization of compressing equipment was very worthwhile. 
There was a time when small, single stage, inefficient 
compressors were scattered throughout the plant in or 
near consuming departments. As expenditures permit- 
ted, this scattered equipment was abolished and large 
efficient compressors were installed at a central location 
where they could be properly maintained and attended 
by one operator. Distribution lines were piped through- 
out the plant to consuming departments. At present, 
we have all of our air compressors at three locations 
between which connecting air lines would not be practi- 
cal. When this compressor equipment was centralized, 
we were able to install efficient units equipped with 
automatic valves of the plate or channel type on which 
maintenance was low rather than using the mechanical 
valves of the old, smaller equipment. These compressors 
are provided with large capacity inter-coolers and by 
keeping these auxiliaries clean and furnishing them 
with cold water, compressor efficiency is boosted. 


Old steam driven compressors have been replaced by 
electric driven units on all installations except where 
the exhaust from steam compressors can be economi- 
cally used for processing or feedwater heating. This 
type of conversion does not actually reduce or conserve 
any quantity of compressed air, but it is effective in 
lowering compressed air costs and this in effect is what 
is ultimately intended by a conservation program. The 
use of automatic pressure regulating equipment on 
compressors also results in lower power costs for com- 
pression. With this equipment, as preestablished pres- 
sures are obtained, the regulator opens clearance valves 
which reduce the output of the cylinder. As the regulator 
controls the volume of air delivered, the power input 
to the motor is varied and consequently so long as tke 
system pressure is maintained the only power input to 
the compressor is that required for windage, inertia and 
friction losses. Along these same lines, considerable 
reduction is compressed air costs can be obtained by 
compression and distribution at the minimum pressure 
at which satisfactory operations can be maintained. In 
our plant, distribution lines are so arranged and the 
compressors are so valved that air is distributed at two 
different normal operating pressures. The higher pres- 
sure system which operates at approximately 120 psi 
furnishes the steel conditioning departments where the 
higher pressures are necessary to drive the heavy 
chipping tools for conditioning alloy steels. The lower 
pressure system operating at approximately 90 psi is 
for general plant use. 


Aftercoolers are installed on all main distribution 
lines and for effective operation they are supplied with 
as cold water as is available in the plant. Moisture 
drains from this equipment is trapped. Moisture in 
compressed air is directly influenced by atmospheric 
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conditions. What moisture is not removed in the inter 
and aftercoolers passes on into the distribution system. 
On long runs of air line, the high compression tempera- 
tures are gradually lost until the saturation temperature 
is reached. At this point, the moisture will begin to be 
precipitated and will cause difficulties in air applica- 
tions. This condensate should not be removed by 
allowing open drains to blow. In our plant, water legs 
are installed at strategic locations and these water legs 
are equipped with air traps which dispose of accumu- 
lations of water without waste of air. 


It is not possible to remove all of the moisture in 
compressed air by these methods and often on drops 
and dead ended lines great quantities of air had to be 
discharged to the atmosphere and wasted before dry 
air was obtainable. To prevent the loss, porous stone 
filtering devices have been installed at such locations. 
These filters remove entrained moisture and suitable 
air is available almost immediately. 


In this plant perhaps the greatest quantity of air was 
conserved by discontinuing the use of compressed air 
for air-lift pumping of deep wells. With the rapidly 
receding water levels in these wells, decreased sub- 
mergences made the consumption of air and cost of 
pumping water by this method prohibitive. All wells 
are now pumped by deep well turbine type centrifugal 
pumps and the resultant savings have shown excellent 
returns. 


Cooperative consuming departments, alert to avoid- 
ing wasteful consumption of utilities can do most to 
limit the quantities of air needlessly used. |\We are 
continuously noting and discouraging such practices as 
the use of high pressure compressed air for cooling pur- 
poses and for supplying combustion air to certain gas 
and oil burning applications and we recommend instead 
the use of low pressure fans and blowers which are 
cheaper and operate more efficiently. 


Uneconomical utilization of compressed air is very 
costly, but when properly applied and controlled it is 
one of the most useful of plant services. 


STEAM 


The cost of producing steam has increased consider- 
ably in recent years, principally because of great in- 
creases in the price of fuel. For this reason, the correction 
or elimination of any possibility of wasteful steam 
consumption is much more worthwhile than ever before. 
Radiation and condensation losses on distribution steam 
lines are not readily visible nor measurable, but on an 
entire steel plant system they represent considerable 
loss. Calculations reveal the magnitude of heat and the 
quantity of fuel wasted which can be prevented by 
proper steam line insulation. We attempt to keep the 
insulation on steam lines of all sizes and lengths 
properly maintained. Figure 11 shows an overhead 
steam main which we consider to be properly protected. 
We endeavor to keep the exterior waterproof covering 
in good condition and free of openings or leaks. This 
preventive maintenance protects the actual insulating 
material from deteriorating and this program is also less 
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Figure 11 — Properly maintained_steam line insulation. 






expensive than allowing the more costly magnesia 
material to be lost and then replaced. 





Throughout the plant there are numerous pits, sumps 
and tunnels which require frequent dewatering. The 
replacement of extremely inefficient syphons, which 
are often left to blow through until the pit again fills 
with water, with float controlled electric sump pumps 
has saved much steam and many tons of fuel. Portable 
gasoline driven pumps are doing many of the jobs 
previously done by large capacity syphons. 


Due to recent plant expansions without an increase 
in steam producing capacity, it was necessary to use 
industrial type, gas burning unit heaters for space 
heating in order to have sufficient steam for steel 
conditioning and other processing. These performed 
very satisfactorily and made available sufficient steam 
to operate the producing departments. To save addi- 
tional steam for this purpose, infra-red electrical equip- 
ment has replaced steam heated drying equipment. 


Steam pressures on boilers and in the distribution 
system are not always maintained at design values. As 
with compressed air and water, savings can be effected 
by operating at the minimum pressure requirements. 
This reduces line losses, required heat input to the 
steam and limits the actual flow. 





Wherever steam is used for processing, savings can 
be realized by the installation of proper control equip- 
ment. This equipment should be used to maintain 
constant flow, pressure or temperature. When this 
control is attempted manually, steam is usually wasted 
by having these conditions higher than what is actually 
required. 


By replacing steam operated pumps with electrically 
driven equipment for producing hydraulic water for 
mill use, approximately 15,000 pounds of steam per 
hour were saved in addition to making possible lower 
hydraulic water costs. Wherever the exhaust cannot be 
used to advantage, we have attempted to replace steam 
by electrically operated pumping equipment. 


Our inspection system and leak report is very effec- 
tive in reducing losses from this source. 


IRON AND STEEL ENGINEER, MAY, 1946 








ge 
de 
th 
na 
pi 


ca 
ga 
av 
pic 
ad 
it 
aU. 


( 
effi 
cor 
To 
the 
nee 
and 
tior 
con 
as V 

A 
but 
has 
men 
to le 


B 
this 
prod 

rai 
The: 
burn 
cient 
engil 
appli 
toa | 
gasa 
optin 
equip 
by tl 


IRON 


















A power and boiler house is usually one of its own 
best customers. Operators of this department set an 
example for proper operation and should be certain that 
all steam consuming equipment is well maintained and 
operated at peak efficiency. The over-all heat balance 
of the plant is carefully watched to see that feedwater 
temperatures are as high as possible and that exhaust 
steam is used to the fullest advantage. Condensing 
equipment such as turbine generators and blowing 
engines are operated at the highest possible vacuum, 
and the performance of this equipment is maintained 


by daily checks. 


Even though a reserve supply of steam capacity were 
available, each installation would be studied for cost 
and consumption figures and comparisons of other 
methods for performing the job would be made before 
applying steam. 


FUEL GASES 


Although usually considered as utilities, in this plant 
gas fuels do not come under the control of the utilities 
department but are under the complete regulation of 
the combustion engineers. Coke oven, producer and 
natural gases are used as fuels on open hearths, soaking 
pits and other metallurgical furnaces. 


Coke oven gas is used to the maximum production 
capacity and its use is controlled by dispatching of the 
gas to consuming departments according to the volume 
available as indicated by the height of the gasholder 
pictured in Figure 12. When it cannot be used to 
advantage on mill furnace applications, as a last resort 
it is dispatched to the boiler house and used as an 
auxiliary fuel on blast furnace gas fired boilers. 


Gas was being wasted as a result of its being in- 
efficiently used on applications from indiscriminate 
connections by millwrights, pipe fitters and operators. 
To eliminate this practice, it is now necessary to have 
the approval and authorization of the combustion engi- 
neer and the superintendents of both the mechanical 
and electrical departments before any service connec- 
tions can be installed. This restriction applies to all 
connections for steam, water, air and electrical systems 
as well as to gas. 


All gas services are distributed at very low pressures, 
but leaks do occur. The gas company serving this area 
has been very cooperative in providing special equip- 
ment and aid in locating and eliminating any loss due 
to leaks. 

Because the larger portion of the gas consumed in 
this plant is purchased, and coke oven gas is a by- 
product, we have only limited ability to apply conser- 
ration measures in the production end of this utility. 
These gases are all used for producing heat by being 
burned in some type of burning equipment. How effi- 
ciently these gases are used is the job of the combustion 
engineer. He designs burning equipment and} then 
applies combustion controls. A control system as applied 
to a block of soaking pits is pictured in Figure 13. From 
gas analyses, the fuel or combustion engineer establishes 
optimum conditions and then uses combustion control 
equipment to maintain these desired conditions. Only 
by the use of proper and reliable control equipment 
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can gaseous fuels be conserved and consumed most 
economically. In our plant, the use of combustion con- 
trol equipment is continuously increasing and the 
results are apparent by the gradual decrease in btu 
required per ton of product. 












The operating procedures from Republic’s Canton 
plant which are outlined above are several of many 
practices which have as their objectives the conservation 
of utilities. 










Some of the equipment, but none of the ideas or 
procedures are new, and undoubtedly many other steel 
plants are working along similar lines. 

















The utilities conservation measures are reviewed here 
now because the time for the consideration of the 
savings made possible by such operations is most op- 
portune and to bring such operating procedures as have 
been established in our plant to the attention of other 
steel plant personnel. 




















































Figure 12 — Gas holder from which coke oven gas is dis- 
patched. 
a 
Figure 13 — Modern combustion control equipment on a 
soaking pit. 























PRESENTED BY 


L. S. STEINER, The Timken Roller Bearing Com- 
pany, Canton, Ohio 

P. L. WALTER, Superintendent of Mechanical 
Department, Republic Steel Corporation, Can- 
ton, Ohio 

W. T. ADAMS, General Purchasing Agent, Repub- 
lic Steel Corporation, Cleveland, Ohio 

L. F. COFFIN, Superintendent, Mechanical De- 
partment, Bethlehem Steel Company, Sparrows 
Point, Maryland. 

E. C. McDONALD, Combustion Engineer, Repub- 
lic Steel Corporation, Cleveland, Ohio 

G. S. MONKS, Resident Engineer, Jones and 
Laughlin Steel Corporation, Cleveland, Ohio 

W. G. HOOVER, Manufacturers’ Representative, 
Pittsburgh, Pennsylvania 


L. S. Steiner: I would like to ask if you find it 
economical to maintain a unity power factor on pur- 
chased power rather than a slightly lower value. 

P. L. Walter: We have in our plant ample equip- 
ment for power factor correction. 

L. S. Steiner: I understood it was generally con- 
sidered uneconomical to attempt to maintain a power 
factor above 0.96 or 0.97. 

P. L. Walter: It is economical with our particular 
equipment and contract with the power company. 

W. T. Adams: I can answer that question. We 
were faced with the problem of providing power factor 
correction for the Canton plant, and after study of the 
job we decided that one 20,000 kva synchronous con- 
denser was best suited to do the job. Then the war 
came along, and we found we were going to have at 
least twice as many electric furnaces to operate and we 
needed more correction equipment. The most economi- 
cal thing to do was to duplicate the 20,000 machine 
that we had. With that 20,000, I think you can almost 
sing any tune the power company wants you to sing. 
Ordinarily, I think the answer would be that somewhere 
between 96 and 98 per cent is as good as one will ever 
need. 

L. F. Coffin: Your water problems are very inter- 
esting. At Sparrows Point, we also are dependent to a 
certain extent on the artesian well water of the Balti- 
more industrial area. The water table has gone down 
to about 130 feet below ground level. As a result we 
have installed and have been operating for the past 
two and one-half years, a system whereby we reclaim 
sewage from the city of Baltimore to the extent of 
twenty-five million gallons a day, by coagulating with 
alum, clarifying and chlorinating. This water is used 
for roll cooling, and for other industrial purposes. In 
some cases, it is used over five times. 

As I understand your situation, you have artesian 
wells and, as you say, a stream that is overflowing or 
very full at times. I would like to ask whether you have 
considered the possibility of recharging your under- 
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ground strata during those times of full stream flow. I 
believe there are recharging type wells that are being 
developed for that purpose and while we had considered 
it at Sparrows Point, unfortunately the water supply 
we have available for that purpose is a little high in 
chlorides, and consequently we did not feel that it was 
adaptable. 

Another point in connection with conservation of 
water that is frequently overlooked, is the cleanliness 
of the -heat exchanger surfaces. For instance, we are 
now going through a campaign of chemically 
cleaning cooling surfaces of blast furnace stacks and 
hearths with the furnaces in operation, a process where- 
by the heat exchanger surfaces, including the internal 
surfaces of the copper blocks, are rendered clean. We 
are realizing what we should have realized long ago, 
that throughout the plant in many heat exchanger 
installations, cleanliness of surface will increase the 
efficiency of the equipment and also reduce water con- 
sumption because the water thereby can be used more 
efficiently. 

P. L. Walter: In answer to Mr. Coffin’s question, 
I question whether the laws of the state of Ohio would 
permit the recharging of wells. We have thought of it, 
but have never done anything along that line. 

E. C. McDonald: Do you have much scale forma- 
tion in pipes due to cooling water having a substantial 
rise in temperature, and if so, is it serious enough to 
cause short life of water cooled surfaces? 

P. L. Walter: As brought out in the paper, most 
all of the cooling water delivered to the blast furnace 
and coke ovens is treated. The water that is raw, which 
is used in cooling, is principally used at the open 
hearths and electric furnaces. It is a composite of creek 
and well water, and we have had very little trouble 
from that source. 

G. S. Monks: I would like to ask Mr. Walter what 
he does to clean up the creek water at the time of 
spring freshet, when the leaves and mud are in the 
creek. 

P. L. Walter: Except for traveling screens and a 
settling basin ahead of the pumps, we have no special 
cleaning apparatus. 

E. C. McDonald: A lot of mills reclaim water that 
has gone through a scale pit from rolling mills, and 
probably your plant does the same. Has it been your 
experience that the scale helps clean the water? It seems 
to be the opinion of many people that scale has a 
cleansing effect on water and I would like to have your 
opinion. 

P. L. Walter: The water from our mills passes 
through sumps in which the scale is separated. We also 
have a series of baffles which separate the oil. We 
have had no particular trouble in reclaiming mill water, 
and the sumps are the only cleaning apparatus after 
our mills. . 

W. G. Hoover: May I ask approximately what 
would be the pH of the water after it has been run 
through this process? 

W. T. Adams: You mean when it is finally dis- 
charged into the stream? 

W. G. Hoover: No, I mean as it is taken into the 
mill for use, the pH of the water as conditioned for 
reuse and operation. 

P. L. Walter: It is about 7.2 to 7.5. 
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THE FOREMAN’S RESPONSIBILITY 


for Safety 


.... too often safety precautions were relaxed 
during the war... . now that the war is 


over, it is apropos to review the safety 


program.... 


by Gg. Ps Ridinger, SAFETY DIRECTOR 


A UPON the entry of the United States into World 
War II, we were immediately confronted with a man- 
power shortage, which was augmented in part by the 
hiring of women, over-aged men and teen-aged boys. 
Then followed the period of material shortages, which 
was augmented by substitutes. All of these burdens and 
many others were placed upon the overburdened 
shoulders of the supervisor, the key man of manage- 
ment, and there was little wonder that at times his 
knees were seen to buckle under the load of his many 
mental burdens. As a result, many supervisors followed 
the line of least resistance, which in turn was responsible 
for a partial breakdown of proper working procedures. 

One might ask at this point, if this were true how 
then were we able to produce the great quantities of 
war materials necessary to win the war. The answer is: 
our people had a sincere desire to win the war. Many 
of them had husbands, sons, or daughters at the front 
and wanted them to return home as soon as possible. 
Others worked unlimited hours for the opportunity of 
making more money. 

Wars have been and always will be looked upon as a 
destructive force, which takes its toll of lives and leaves 
in its path, the dead, wounded and destitute. We think 
of them with fear, and sudder with horror as we visualize 


Presented before the American Society of Safety Engineers, Western Pennsylvania 
Chapter, Pittsburgh, Pennsylvania March 13, 1946. 
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the means used by man to exterminate himself. Yet 
during the war years, within these United States, which 
were free of bombing attacks and enemy gun-fire, more 
people were killed and injured on the home front than 
at the battle front. 

The National Safety Council reports that from 
December 7, 1941 to August 14, 1945, more than 
261,000 members of the armed forces were killed. For 
the same period on the home front, 355,000 were killed. 

These figures can be nothing less than startling, in 
spite of the fact that many plants went through the 
war period with excellent accident records. 

Our immediate concern therefore is with the present 
and future prospects of the safety movement. The 
question occurs what are we going to do about it? 
The answer is first, get back to practicing the funda- 
mentals of safety, not only for industrial safety but for 
home and public safety as well. 

All will agree that all plant managers want a good 
safety record. None of them want to be ridiculed by 
the people in their community as being negligent in the 
care of their employees. 

But safety engineers know that good safety records 
are not the result of wishful thinking, on the contrary, 
they are the result of constructive action. 

Management has to be just as diligent in creating a 
good workable safety program as they are in creating 
better production methods. As chemists, metallurgists 
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Figure 1 — Graphs showing how the present accident frequency rate compares with the five year average are 
used as a target to be bettered. 


and draftsmen apply their skill for improvement, so 
must the safety engineer apply his skill to gain the co- 
operation of supervisors and workmen to reduce 
accidents. 

Here are some of the things that every safety engineer 
can do to improve the safety performance of his plant. 

1. Plant housekeeping Labor shortages during 
the war years can be listed as the principle cause for 
poor housekeeping. This cause is being remedied grad- 
ually with mills resuming peacetime operations and by 
returning veterans bolstering the labor market. A clean 
plant is an essential part of any safety program. A 
dirty plant indicates a careless attitude toward safety, 
and contaminates the minds of new and old employees. 
A general plant clean-up and paint-up program should 
rate number one position on all post war safety pro- 
grams. 

2. Mechanical safeguards — Have you made a 
thorough inspection of your mechanical safeguards since 
the war? If you have not, I am sure you are in for a 
few surprises. You will find many guards worn out and 
several temporary guards, made during the war still in 
place. It is hard to convince workmen that management 
has a sincere interest in safety with a poorly guarded 
shop. 

3. Safety rules and job procedures — You may 
still have your pre-war safety rules and job procedures 
in written form, but are they being followed and en- 
forced? Labor shortages and production schedules dur- 
ing the war made a lot of Dr. Jekylls and Mr. Hydes 
out of foremen. It is very important and timely for 
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supervisors and workmen to have a meeting of the minds 
on safety, for this is the beginning of a new era for 
safety. Production and safety shortcuts practiced during 
the war must be forgotten and eliminated. A program 
of severe discipline is not the immediate answer. The 
best approach to use in solving this problem is as 
follows: Have your supervisors use the time allotted for 
group safety meetings for reviewing safety rules and 
job procedures. Perhaps some changes are necessary. 
If so make them. These meetings will do two things. 
First they will serve as a refresher course for super- 
visors and men. Second, they will make for a common 
understanding between supervisors and men and a new 
basis for an enforcement program. 

4. Safety apparel and equipment — There will be 
no better time than the present to check and inspect 
safety apparel and equipment. Review your stores 
stock list, then follow up by taking an inventory in 
each department. War substitutes, if found to be un- 
satisfactory should be discarded. Check employees to 
see that recommended safety apparel is worn. 

5. Safety education program — What educational 
assistance is the safety engineer giving to the super- 
visor? The supervisor like the safety engineer is always 
looking for ways and means of stimulating his safety 
program. Foremen are interested in receiving safety 
bulletins weekly or monthly. Photographic stories of 
accidents are of interest to both the supervisor and 
worker. Slide study meetings of plant accidents in- 
crease interest in group safety meetings. If you have 
a house organ you can bring plant safety to the home 
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of the worker, by using picture stories of accident 
causes. 


6. Induction program for new employees — The 
safety engineer can help prepare the new employee for 
his job. After the prospective employee is examined and 
hired he can be better prepared for his new job by 
attending an induction class at the industrial relations 
office. All new employees should be hired to work their 
first turn on the day turn. The purpose of the induction 
class is to familiarize the new employee with company 
policy. The new employee is checked for proper working 
apparel, safety shoes, gloves and lunch. After the class 
is over the new employee is delivered to his foreman’s 
office. 


7. Induction program for new foremen — Work- 
ers who are promoted to the rank of a supervisor, can 
better understand their safety responsibilities, if before 
they are placed on the job as a supervisor they are sent 
to the safety director’s office and receive a policy talk 
relative to the foreman’s responsibility for safety. 


8. Accident investigations — There are two types 
of accidents, those that cause personal injury and those 
not involving injury, both are equally important from 
the standpoint of investigation. Too often, only those 
cases involving a disabling injury are investigated. 
Frequently minor injury causes warrant a more thor- 
ough investigation than disabling injuries. Supervisors 
should be required to investigate and submit reports 
on all types of injuries. In cases where an accident 
causes a disabling injury, we find it helpful to have 
two investigations. One immediately after the accident 
occurs and one when the injured employee returns to 
work. The second investigation serves to check the 
recommendations of the first investigation. Accidents 
not involving an injury and frequently called “close 
calls” are often passed off as trade risks. Investigation 
may or may not be held depending on whether or not 
the accident has caused material damage or a mill 


delay. The non-injury accident is the type the safety 
engineer hears the least about. However, there is one 
way in which a safety engineer can be informed about 
this type of accident. Make arrangements with your 
management to receive a copy of all damage reports. 


9. Accident statistics — The safety engineer spends 
considerable time and effort in compiling accident sta- 
tistics. The job can be overdone if more statistics are 
compiled than used. At Inland, accidents are compiled 
on a total frequency basis, which includes all injuries, 
disabling and non-disabling, such as eye cases, cuts, 
scratches and bruises. Supervisors are required to make 
out an accident report for every industrial injury re- 
porting to the plant hospital. A five year total frequency 
normal has been set up forthe plant. Each department 
and division works against a five year normal as illus- 
trated in Figure 1. Each month, a report is sent to 
every divisional foremen which tells him what his total 
frequency was for the month and what his cumulative 
frequency is to date compared with his five year normal. 
Once a month, meetings are held with foremen showing 
the greatest increase in frequency over their five year 
normal. The meetings are conducted by the assistant 
superintendent of the department with a safety staff 
man present. Injuries occuring to men under foreman’s 
supervision are discussed and analyzed. These meetings 
are called study meetings and their purpose is to assist 
the foremen to improve the safety performance of their 
men. We attempt to create a competitive interest 
between foremen on different turns in the same division 
but not competition between divisions or departments. 
The foreman competes with his previous record and 
the records made by his co-divisional foremen. In 
checking our total frequency figures during the past 
five years we have observed an interesting phenomena. 
On the basis of full operations we have approximately 
the same number of injuries in January as we have in 
December. There is a gradual rise in frequency through 
July, then accidents decrease almost in the same degree 


Figure 2 — Frequency of eye injuries plotted against Weather Bureau reports. 
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OHIO 


QUICK DROP 
MAGNET CONTROLLER 


With arc suppressor and quick drop, 
automatic for any class of material. 








Open fer Inspection 


Closed 


Two main switches open circuit 
in series. Reverse and quick 
drop are automatic. Master con- 
tacts carry control circuits only. 


The arc suppressor reduces the 
arc so it is not harmful or dis- 
agreeable. Contact tips are thus 
saved. Arc shields do not burn. 


This controller makes possible 
6 or more lifts per minute which 
is as fast operation as any we 
have ever observed in practice. 


The Ohio Electric 
Manufacturing 
Company 
$907 Maurice Ave., Cleveland 4, Ohio 











as they increased and this is also shown in Figure 1, 
which is definite proof that weather conditions must be 
considered in every accident prevention program. An- 
other study we have made which is of interest is that 
eye cases (dust in eye) are not seasonal, see Figure 2, 
as many supervisors will lead you to believe. We checked 
our dust in the eye cases for 1944 and 1945 against 
Weather Bureau reports, to determine if most of our 
eye cases occurred during the summer months. In 1944 
we found that we had the fewest number in May and 
the greatest number in February. In 1945 we found we 
had the fewest number in February and the greatest 
number in October. 

10 Accident costs — Every supervisor is interested 
in operating costs. He can be impressed with accident 
costs if they are properly presented. I have found that 
they question the formula that the average cost per 
accident is four times the direct cost. We present cost 
figures to them in the following manner. Compensation 
and medical costs per injury are added together. 
Medical costs include all charges for hospital and doctor 
bills and artificial appliances. Cost per injury for the 
previous year is multiplied by the total frequency rate 
to inform the supervisor what the cost is, in his depart- 
ment per million man-hours worked. The same formula 
is used for the current year to show the expected cost 
per million man-hours worked. It is important to caution 
the supervisor about his use of accident cost figures. It 
is my opinion that very little could be gained by a 
supervisor lamenting about his accident cost to his men. 
The average workman is not concerned about what 
accidents cost management unless the figures are ridi- 
culously high. 

11. Union safety activities — Unions can be help- 
ful in reducing industrial accidents. We have had a 
Union Safety Council at Inland since 1942. The lodge 
elects a representative for each group. The representa- 
tive in turn appoints an alternate and assistants for the 
various divisions within his group. Monthly meetings 
are held each month in the various departments to 
review and act upon suggestions made by union repre- 
sentatives. However, unions like management find it 
necessary to be vigilant in creating enthusiasm to keep 
their representatives actively engaged in safety work. 

12. Enforcement of safety rules and regulations 
Supervisors should have a friendly but firm attitude 
for all matters pertaining to safety. As mentioned 
earlier, supervisors and men must have a common 
understanding as to what is right and what is wrong. 
Proper training is necessary before this can be accom- 
plished. It is my belief that there is no better way for 
the supervisor to obtain the good will and respect of 
his men than by demonstrating a sincere interest in 
the safety and welfare of his men. Written warnings and 
reprimands are an important part of an enforcement 
program but they should be used judiciously to avoid 
grievances. 

In conclusion I wish to say, that supervisors must 
have super-vision. They must be trained to have a 
clear concept of their responsibilities. It is the safety 
engineer’s job to teach and impress the men with the 
importance of safety. We can define safety as a con- 
tinuous crusade against accidents. The right way of 
doing things must be told and retold and demonstrated 
and redemonstrated until safety becomes a habit. 
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132"! FOUR HIGH CONTINUOUS PLATE MILL 


110"! FOUR HIGH REVERSING PLATE MILL 
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140'' FOUR HIGH REVERSING PLATE MiLL 
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110" FOUR HIGH REVERSING PLATE MILL 


34" x 206"' MESTA CHILLED IRON PLATE MILL ROLLS 
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In a large number of auxiliary steel mill machinery applica- 
tions such as drives, table rolls and charging cranes— 
Torrington Self-Aligning Spherical Roller Bearings will 
handle radial or combined radial and thrust loads effi- 
| | ciently and with a minimum of maintenance attention. 

Features of the Torrington Spherical Roller Bearing | 
include self-alignment under all loads and conditions of 
shaft deflection or frame distortion .. . high radial capac- 
ity... high two-directional thrust capacity ...and unit 
construction for easy assembly. Dependability is built in 
through the skilled craftsmanship of Torrington’s Bantam Ly 
Bearings Division, which has specialized for years in the Yt 
design and manufacture of custom built bearings. 

Our engineering staff will be glad to place this experi- 






































ence at your disposal with practical suggestions for solving Cross-section drawing shows s typical 
the friction problems of the equipment you design, build _ arrangement for the Torrington Self- 

or use. For further information contact your nearest Aligning Spherical Roller Bearing in 
Torrington Representative or write for our Bulletin  ™0de*, high speed auxiliary equip- 

No. 100 ment for steel mills. Temperature 

0. changes, misalignment and high load 

THE TORRINGTON COMPANY: BANTAM BEARINGS DIVISION stresses do not affect the dependable 

SOUTH BEND 21, INDIANA free-rolling action within the bearing. 


| TORRINGTON BEARINGS 


SPHERICAL ROLLER * STRAIGHT ROLLER * TAPERED ROLLER + NEEDLE «+ BALL 
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TRACK WHEELS + GEARS 
PINIONS « BRAKE WHEELS 
SHEAVES « PINS « DRUMS 


do give longer service. That's 


% A A alae el ae atl Mill . mune 


one reason why Lukens Steel 


Company uses pu see 


hardened products. 
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GEARS « PINIONS « ROLLS 
WHEELS - SHEAVES 
SCREWDOWN SCREWS 
AND NUTS 
and other hardened products 
are doing record-breaking jobs 


in all departments of the steel 
industry. 
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Ingots from all parts of the pit 
are alike in temperature, and are 
evenly heated from top to bottom 
in the Lukens Steel Company’s 
plant. 





INDIVIDUAL Pit Controls Save Time and Fuel for Lukens 


An outstanding feature of soaking- 
pit operation in the Lukens Steel Co. 
plant at Coatesville, Pa., is that 
each pit has its own separate, in- 
dividual and fully automatic control 
system! Adapted gradually during 





Control panel photographed through cubicle windows. Heater looks at Micromax 
Recorder for air and gas temperatures; behind him is Micromax Round-Chart Tem- 


years of experience, this complete- 
ness of control holds its place by. its 
time- and fuel-saving performance. 


Principal feature of the Micromax 
round-chart temperature controllers 
is that they regulate the rate of heat- 





perature Controller which regulates rate of heating. 






MEASURING INSTRUMENTS - TELEMETERS 
Jrl Ad N-00-667(1) 


4-L 


LEEDS & NORTHRUP COMPANY, 4942 STENTON AVE., PHILA. 44, PA. 


AUTOMATIC CONTROLS - 


ing. Temperature approaches the 
end point at a good speed, but does 
not overshoot, and the operators lift 
the covers for inspection only at long 
intervals. Each pit has two burners, 
with separate fuel-air ratio regula- 
tors. The Micromax throttles fuel to 
these two units, and ratios can be 
changed at will. Draft gauges show 
whenchangesareneeded to “balance” 
the two sides of the furnace. Furnace 
pressure is automatically controlled, 
and the temperatures of air and flue 
gas are automatically recorded by 
Micromax instruments. 


These controls, and the recorded 
information, enable each pit to 
operate at highest efficiency, regard- 
less of differences in size of charge, 
condition of burners or any other 
factor. 


The Micromax instruments are 
described in Catalog N-33B, but if 
you havea control problem, an L&N 
engineer will gladly give specific 
data. 





HEAT-TREATING FURNACES 
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6 Distinct Advantages of 


MORGAN 


WORCESTER 


Increased yield through reduction of off-gauge 
material, because roll settings are positively main- 


tained. 

Power savings equal or greater than obtained with 
antifriction bearings. 

Increase in product range permitted in existing mills 
without additional power. 

Far greater load capacity than any other roll neck 
bearings. 

Permit use of large roll necks, making mill stiffer. 
Difficult sections rolled more readily, eliminating 
neck breakage. 

Freedom from wear and compressive fatigue insures 
remarkably long life and low maintenance cost. 


We invite inquiries regarding Morgoil 
Bearings for new or existing mills 


MORGAN CONSTRUCTION COMPANY 
WORCESTER, MASSACHUSETTS 


Rolling Mills — Wire Mills — Gas Producer Machines — Regenerative Furnace Control 






English Representative: 
International Construction Co, 
56 Kingsway, London, W. C. 2, England 
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the name to remember 
for big metal-cutting jobs 


For fast, straight sawing of thick, tough plates, slabs and shapes, 
Lukens Steel Company uses Espen-Lucas Cold Sawing Machines. 
Hydraulic feeds, extra-rigid construction and speeds that can 


drive the largest saws through the heaviest cuts are Espen-Lucas 


qualities that are making it possible to speed up shipbuilding, 


gun, shell and other munitions jobs. Espen-Lucas Machine 


Works, Front Street and Girard Avenue, Philadelphia 23, Pa. 


ESPEN-LUCAS 


COLD SAWING MACHINES + ROTARY PLANERS 
COLUMN FACERS + SPECIAL MACHINERY 











HE diagram and photographs 
reproduced here show a typical 
example of McKee engineering in the 


Rolling Mill Industry. 


McKee services include all phases of 


engineering and construction for 


Blast Furnaces, Open Hearth Plants, 
Rolling Mills and facilities for the 


preparation of raw materials. 


The experience and specialized knowl- 
edge gained in four decades of engi- 
neering for most of America’s steel 
companies and many foreign producers 


are available to you in this organization. 


Arthur 6. MeKee & Company 


*  Sngineers and Conhaclns * 


2300 CHESTER AVENUE «+ CLEVELAND, OHIO 


GENERAL REFERENCES (NUMERALS) 


1 SOAKING PITS IL MYORAULIC SPRAY PUMP 24 ROTARY SIDE SHEAR 

2 INGOT BUGGY 12.10" ROLLER LEVELER 22.END SHEAR ANO GAUGE 

3. SIDE DOOR HEATING FURNACES |S HEAT TREATING FURNACES. 23. SKETCH SHEAR GROUP 

4 CHARGING CRANE 4 @ ROLLER LEVELER 24 SCALE HOUSE 

5.12" ROUGHING MILL 15. 4” ROLLER LEVELER 25. PLATE PILER 

6 VERTICAL EDGING MILL 6 HEAVY PLATE PILER 26 SCRAP BUCKET PIT 

7 120” FINISHING MLL 1? COOLING BED 27 NARROW GAUGE TUNNEL 
& 7000 + MAIN DRIVE MOTOR 18 INSPECTION TURNOVER 28 SCALE PIT 

9 6000 kw w SeT 9 .AYOUT TABLES 22 SCALE PIT 


10 PRECIPITRON 20 DIVIDING Srté aR 


PHOTOGRAPHIC REFERENCES 
(LETTERS) 

A SOAKING PIT SHOWING 10 TON PIT CRANE 

B 4 View OF SOAKING PIT INSTALLATION. 

C 40008 iN @ OUT SLAB REWEATING FURNACES 

D INGOT BUGGY AT FRONT OF SOAKING PITS. 

E 2°-3 Hi ROUGHING MILL -ENTRY 

F 27-3 Hi ROUGHING MILL - DELIVERY 

G VERTICAL ROLLS AFTER 12° MLL 

H woror Room- 120" wie 

1 .20°-4- PLATE Mite ENTRY 

3 20° -4-m) PLATE wie - DELIVERY 

KM GaGinG TABLE AND HOT LEVELER 

L BacnwaRo view FROM HOT LEVELER 
ALIZING FURNACE OND Lt VELER 
” Parts OT AND RETURN TABLE 


AND INSPECTION TURNOVER 


Q 120° DivioinG sean 
R aotaRy sive smear ano PucriT 
S ROTARY sean & PART OF SHIPPING BANK 


T FINISHING EQUIPMENT & SHIPPING Bann 











Precipitron Room 
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WESTINGHOUSE JOINS 
IN TRIBUTE TO... 





a great mill with a great/record 


Westinghouse, having worked with Lukéns Steel Company 
during the “arsenal of democracy” perigd, is particularly in a 
position to pay tribute to Lukens. 

The newest plate mill at Lukens—wuilt for increased produc- 
tion and greater accuracy in rolled stg€1 plate—is a 120” four-high 
mill. It finishes plate, previousfy roughed down on a 112” 
three-high mill. 

The 120” mill rolls are dgfven by a 7,000-hp, 35/70-rpm 
Westinghouse reversing motgr—one of the largest single-arma- 
ture reversing motors builf in this country. Air is introduced 
and withdrawn at each ghd of this motor, by a unique down- 
draft system of ventilgtion, making it possible to design for 
minimum WR?. 
¥ Edging rolls are griven by a Westinghouse 500-hp, 200/500- 
" rpm reversing motgf. Power is supplied by a Westinghouse 6,000- 
kw flywheel mofér generator set with three 2,000-kw, 505-rpm 
generators, anf85,000-lb., 14-ft. diameter flywheel and a 6,000- 
hp, 13,200-vgit induction motor. A Westinghouse liquid slip 
regulator afid variable voltage control system is used. 

The m¢for room is ventilated by a down-draft, non-recirculat- 
ing sys with *Precipitron—electronically-operated air cleaner, 
whichAemoves 90% of all air-borne dirt. This is the first time a 
*Prgfipitron has been used in an all fresh air system of this type. 


















* * * 


The Lukens’ record speaks for itself. It is a source of satisfac- 
tion to Westinghouse to have shared in this record, with an 
‘‘assist’’—as an electrical partner of Lukens at Coatesville, Pa. 
Westinghouse Electric Corporation, P. O. Box 868, Pittsburgh 
30, Pennsylvania. J-94726 


*Registered Trade-mark. 
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ITS icooniiees EQUIPMENT » Westi house 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
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LUKENS STEEL CO. | / 


-_= * 


BSD sti ae 


For almost half a century UNITED has been identified with the 
latest practice and highest standards in design and construction of 
Rolling Mills and related apparatus. Pioneers of many ‘“‘firsts” in 
steel making, UNITED'S engineers are singularly fitted, by experience 
and training, to deal intelligently with problems of the rolling industry. 


Six large plants provide unparalleled production facilities. 


United Engineering and Foundry Company °- Pittsburgh, Pa. 


Piants at PITTSBURGH * VANDERGRIFT - NEW CASTLE - YOUNGSTOWN ~« CANTON 


Subsidiary: Adamson United Company, Akron, Ohio 
Affiliates: Davy and United Engineering Company, Ltd., Sheffield, England 
Dominion Engineering Works, Ltd., Montreal, P. Q., Canada 


“icorm 


* The World's Largest Designers and Makers of Rolls and Rolling Mill Equipment 
IRON AND STEEL ENGINEER, MAY, 1946 L-11 








LINK-BELT TRANSFER CONVEYORS 


Give Precision Handling in the 








120” Plate Mill at Lukens Stee! Compan 


Pullover from 
cooling bed to 
leveller. Note pre- 
cise alignment of 
plate edge with 
table. 


Above—tTransfer point 
where plate is removed 
from cooling bed to 
run-out tables by un- 
loading conveyor. 












“te 





Below—Transfer from 
one run-out table to an- 
other with provision for 
storage between Table 
No. 1 and Table No. 2. 
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For the new 120” Plate Mill at Lukens Steel Company, 
Coatesville, Pa., United Engineering and Foundry Co. 
selected Link-Belt Conveyors for handling plates in dif- 
ferent stages of processing. Five are single units, the 
sixth is actually a combination of three units, as seen in 
the two smaller illustrations. 

From broad experience in designing and building 
conveyors for every type of industry, Link-Belt engi- 
neers bring to current problems an unusual fund of 
knowledge, which, coupled with unsurpassed manufac- 
turing facilities, assures their effective solution. Let 
Link-Belt conveyor and power transmission specialists 
aid you in making your operations more efficient — 
more economical. 


LINK-BELT COMPANY 


Chicago 9, Pittsburzh 19, Cleveland 13, Detroit 4, Indianapolis 6, St. Louis 1, 
Kansas City 6, Mo., Philadelphia 40, Atlanta, Dallas 1, Minneapolis 5, 
San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8. 


Offices in Principal Cities. oon 


7 /ta 








CONVEYORS 


PREPARATION EQUIPMENT . . . POWER TRANSMISSION MACHINERY 


IRON AND STEEL ENGINEER, MAY, 1946 





















i—_ 8 06s 


ouie Fas 





IROD 





46 











Part of 120” Plate Mill 
Main Bus Structure 





Section of Bus Structure 
Between Generators 


PROTECT AGAINST SHORT CIRCUIT DAMAGE 


INSTALL DELTA-STAR REINFORCED BUS STRUCTURES 
FURNISHED COMPLETE FOR HEAVY DUTY MILL SERVICE 


Bus structures must be able to with- 
stand the terrific forces generated in 
the event of a short circuit. No pres- 
ent day circuit breaker is capable of 
opening within short enough time to 
protect the bus. Short circuits are dis- 
astrous when bus failures occur. By in- 
stalling an adequately strong structure 
you reduce this hazard toa minimum. 

On your next installation be pro- 
tected. Install Delta-Star prefabricated 
reinforced bus structures designed 
and furnished complete to the last de- 
tail. Highest quality wet process por- 


DELTA- STAR cv 


MAIN OFFICE AND FACTORY 240 
NEW YORK OFFICH 14 
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celain, heavy steel frames and careful 
engineering assure a structure that 
will withstand the stress. 


Delta-Star has been designing bus 
structures for heavy duty steel mill 
service in close cooperation with cust- 
omers’ engineers for over thirty years. 
Their long successful record is out- 
standing evidence why steel mill en- 
gineers prefer Delta-Star equipment. 


Prefabricated bus structures are 
available for bar, tubing, structural or 
special shapes; indoor or outdoor 


service. Ask For Publication 4504. 
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for low cost 






haulage! 


@ ELECTRIC LOCOMOTIVE 
Philco equipped ...vused in the 
Open Hearth Department of Lukens 
Steel Company, Coatesville, Pa. 









‘ 
‘ 
‘ 
‘ 


Many industrial plants are getting more work done at low cost from haulage equipment by 
specifying modern high capacity, lofig life Philco Storage Batteries. Latest development in top 


capacity motive power storage batteties is the sensational new Philco ‘Thirty’, with 30% longer 


life. Here is a new cost-saving gevelopment which many users of battery-powered equipment 
‘ 
‘ . ° ee . »? 
are specifying for replacements /and as initial equipment. Write for catalog of Philco “Thirty 
/ 


specification data. PHILCO CORPORATION, Storage Battery Division, Trenton 7, New Jersey. 


‘ 
‘ 
‘ 





PHILCO 


FOR FIFTY YEARS A LEADER IN 
INDUSTRIAL STORAGE BATTERY DEVELOPMENT 
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How LIKENS cut open HEARTH DELAY TIME 


BASIC FURNACE 


| ‘ ; 
‘gi 
t | -_ 


REFRACTORIES 


BASIC REFRACTORIES, INCORPORATED 


ixclusive Agents in Canada: REFRACTORIES ENGINEERING AND SUPPLIES, LTD., Hamilton and Montreal 
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Shoveling Basifrit into a Lukens open hearth furnace, in the process 
of resurfacing the banks and bottom at the conclusion of a campaign. 











N the past three years, Lukens Steel 
| Company, through a planned program, 
has appreciably reduced lost time in its 
Open Hearth Department. Its program 
for reducing delay time and lowering 
refractory costs has saved the company 
thousands of dollars. 

Among other things it is now standard 
practice at Lukens, at the end of a cam- 
paign, to wash down the furnace hearth 
and then resurface with a refractory 
material which includes a quick-setting 
magnesite of the Basifrit-type. Thus 
each new campaign starts with a clean, 
solid bottom on which delay time is nil. 

These fundamentals are followed in 
heat-to-heat maintenance: Banks and 
ends are made up as the heat goes into 


the ladle. Ends are kept high to insure 
complete bottom drainage. Very little 
spar is used. If a deep bottom hole de- 
velops, it is repaired with Hearth Patch. 
Thirty minutes are allowed for fettling 
and chilling the hearth before charging. 
Finally, systematic records are kept, to 
permit analysis of bottom delays, check 
results of procedures, and plot further 
improvement. 

In working out its maintenance pro- 
gram, Lukens invited the suggestions 
of Basic Refractories Engineers, who 
welcomed such an opportunity to col- 
laborate. The services of these men are 
always available for a discussion of refrac- 
tory problems—and their practical recom- 
mendations are made without charge. 
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Leukens - 


PIONEER IN STEEL PLATES 


AND PLATE PRODUCTS 


»+.+.no company in the country has specialized as 
much in plate, plate specialties and plate products as 
the Lukens Steel Company and its subsidiaries... . 


by 7. 9. Ess and 7. E. Madsen 


A WITH a proud record of growth and achievement 
stretching over the past 136 years, Lukens Steel Com- 
pany and its subsidiaries, By-Products Steel Corpora- 
tion and Lukenweld, Inc., all located on a 500 acre site 
on Brandywine Creek at Coatesville, Pennsylvania, and 
employing about 5000 individuals, present complete 
facilities for the production and forming of steel plate 
and for the design and manufacture of a wide variety 
of plate products and weldments. 

Since 1810, when its activities consisted principally 
of the production of charcoal iron and the manufacture 
of plates for slitting into rods, Lukens has developed 
under a continuous line of family ownership and man- 
agement. Established .by Isaac Pennock and Jesse 
Kersey, and later taken over by Pennock’s son-in-law, 
Dr. Charles Lukens, the company is probably the only 
steel producer that was actively run by a woman. 
Rebecca Pennock Lukens, widow of Dr. Charles Lukens, 
managed the company for twenty-nine years, during 
which time great progress was made. In 1854, Dr. 
Charles Huston, son-in-law of Rebecca Lukens assumed 
ownership and management of the business. Under his 
leadership, many improvements in the practices of plate 
production were adopted, including steam power, the 
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three-high mill, the production of steel plate in place of 
iron, and various testing and inspection procedures. 
Upon the death of Dr. Huston in 1897, the manage- 
ment passed to his sons, A. F. Huston, who remained 
as president until 1925, and Charles Lukens Huston, 
who is still active as first vice president of the company. 
The company was incorporated as Lukens Iron and 
Steel Company in 1890 and reincorporated in 1917 as 
Lukens Steel Company. By-Products Steel Corporation 
was founded in 1927 and Lukenweld, Inc. in 1930. 
Present steel-making capacity of the company is 
624,000 tons of ingots per year, which is a far cry from 
the 500 ton per year capacity of Rebecca Lukens’ era. 
Plates are produced ranging up to 25 in. in thickness, 
or up to 195 in. in width, practically all hot rolled direct 
from ingots, although some intermediate reheating is 
necessary for some products. Direct rolling is more 
applicable than the more conventional slabbing prac- 
tice used in the majority of plants because there is no 
large scale production of constant sizes, but rather a 
jobbing schedule. Because of the direct rolling, ingots 
are bottom-poured in order to obtain satisfactory 
surface. 
Today, Lukens is committed to the development of 
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wider and more diversified uses for steel plates and steel 
plate products, with emphasis on the promotion of 
specialties. These include flanged products, steam 
platens, steel plate shapes and weldments. 

A development engineering division has been estab- 
lished for the purpose primarily of developing new uses 
for steel plate in construction of machinery components 
and other types of equipment. In many cases, this is 
accomplished through redesign, and existing structures 
(often of cast iron or cast steel construction) are re- 
placed by steel plate construction. 

Lukens development engineering division, in collabo- 
ration with the engineering departments of producing 
companies, or independently, offers such service as: 
fundamental stress analyses of both statically and 
dynamically loaded structures; creative design of struc- 
tures; machine design, and plant design. 


OPEN HEARTH 


Steel making facilities consist of twelve open hearth 
furnaces, divided between two separate shops. One 
shop contains five 90 ton basic furnaces and one 60 ton 
acid furnace, while the other shop contains six 125 ton 
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basic furnaces. The 90 ton furnaces are 63 ft long overall, 
with a hearth 36 ft 6 in. X 13 ft 2 in., giving a hearth 
area of 480 sq ft. Bath depth is about 2 ft 4 in. 

Uptakes 5 ft 9in. X 3 ft 11% in. lead to slag products 
13 ft 2in. X 12 ft 5 in. and 9 ft 7% in. high, which are 
in turn connected to regenerator chambers 17 ft 8 in. 
xX 18 ft 4% in. and 16 ft 6 in. deep. Each chamber con- 
tains 3000 cu ft of checkers built up of 9 in. X 4% in. 
X 3 in. fireclay brick. 

The 125 ton furnaces are 69 ft 6 in. overall length, 
with hearth dimensions of 39 ft 8 in. X 15 ft giving a 
hearth area of 595 sq ft and a bath depth of 2 ft 6 in. 
Uptakes in these furnaces are 5 ft XK 4 ft 10% in., 
slag pockets are 10 ft 9 in. high and 15 ft 6 in. X 
13 ft 6 in., and regenerator chambers are 20 ft 9 in. 
deep and 23 ft 10% in. X 22 ft. A checker volume of 
5000 cu ft constructed of 10% in. K 4% in. X 3 in. 
fireclay brick, is provided at each end of the furnace. 

All furnaces have arched roofs, 12 in. thick with 15 
in. ribs, of silica brick. Hearths are constructed with 
2 in. of insulation, topped by a subhearth of rammed 
plastic 6 in. thick and by 8 in. of burnt in grain mag- 
nesite. Regenerator chambers are completely insulated, 
while the furnace itself has no insulation but is sprayed 
to reduce air infiltration. 
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Bunker C fuel oil, atomized by superheated steam, is 
used in all furnaces, with an average consumption of 
5,600,000 Btu per net ton of ingots. Each furnace is 
equipped with automatic control for rate of oil flow 
and for furnace pressure, and with recorders on oil 
flow, steam and oil temperatures, furnace pressure, air 
flow and stack temperature. A four-point pyrometer 
shows checker temperatures. 

Air for combustion comes from forced draft fans. 
Each furnace is equipped with a waste heat boiler and 
forced draft fan. Reversing valves are of water-cooled 
sliding damper type, entirely motor operated. 

One shop which is 760 ft long X 110 ft wide, contains 
three 5 ton charging machines and two ladle cranes, 
one of 125 ton and one of 150 ton capacity. The other 
shop, 728 ft long X 156 ft wide, is provided with one 
10 ton and two 5 ton chargers and two 150 ton ladle 
cranes. 

Steel produced includes medium and low carbon 
grades and alloys, in rimming, semi-killed and killed 
types. Slab ingots, teemed by bottom-pouring, range 
from 18 in. X 8 in. X 56 in. to 90 in. K 40 in. X 123 in. 
Ingot weights run 1000-110,000 lb, the weights being 
obtained in many cases by pouring to different heights. 
An unusually wide range of ingot sizes is required in 
order to fit the jobbing schedules of the mills with the 
size of ingot best suited to produce the plate. 


120 INCH MILL 


Newest of the rolling facilities at Lukens is the 120 in. 
plate mill, which was financed by the United States 
Navy and placed in operation late in 1943. This new 
mill is so located that it can work in conjunction with a 
previously existing 112 in. mill which may be used as 
a rougher. 

Rolling slabs or slab ingots 24-60 in. wide and 36-90 
in. long, this mill produces plates ranging 22-110 in. in 
width, up to 1% in. in thickness, and up to 80 ft long. 


. Heating facilities for this mill consist of four two- 
i hole rows of recuperative pits and four side-door heating 

furnaces. The pits, 13 ft 6 in. long X 12 ft 6 in. wide X 
S 10 ft 6 in. deep, are fired with natural gas through two 
C burners, placed near the top of the pit in diagonally 


" opposite corners. Standby burners and equipment for 
- burning fuel oil are also installed. Waste gases leave the 
b pits through ports near the bottom of the side walls and 
pass through refractory tile recuperators which heat the 





\, air required for combustion to temperatures averaging 

it about 1200 F. 

L. Each pit is provided with automatic controls for 
temperature, fuel-air ratio and furnace pressure, and 

< with an individual fan rated at 6000 cfm at 6 in. water 

1. column pressure for combustion air. Fuel consumption 

of averages about 14% million Btu per ton. 

i. Ingots are handled into and out of the pits by two 

e. 10-ton overhead pit cranes, while pit covers are handled 

5 by two cover mechanisms. 

h A detailed description of these pits (“Pit Furnaces at 

d Lukens,” by H. S. Hall) was published in IRON AND 

- STEEL ENGINEER, October 1945. 

d, Of the four side-door heating furnaces, three are of 

d modern recuperative design, completely equipped with 


automatic control, while the fourth is a regenerative 
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unit which will be modernized at its next rebuilding. 
These furnaces range 26-34 ft in length, 8-10 ft in width 
and 4 ft 8 in. — 6 ft 6 in. in height. 

The side-door furnaces are also fired with natural gas 
and have auxiliary facilities for the use of fuel oil. Fuel 
consumption averages about 24 million Btu per ton. 

These furnaces are served by a 5-ton charging crane, 
which deposits heated steel from the furnaces directly 
upon the mill approach table. Steel from the soaking 
pits, however, is brought to the mill by a remote- 
controlled ingot buggy, which may also be used to carry 
breakdowns from the mill back to the pits for reheating. 

An approach table 24 ft long and a tilting mill table 
hydraulically operated and 21 ft 3 in. long, lead to the 
112 in. three-high roughing stand. The rolls in this stand 





Slab ingots are teemed by bottom pouring, so that plates 
may be rolled direct from ingots with satisfactory 
product surface. 


a 


Eight recuperative pit furnaces, fired with natural gas, 
heat most of the ingots rolled in the 120 in. mill. 















































































G. D. SPACKMAN 
Vice-President, Operations—Lukens 





ROBERT W. WOLCOTT 
President of Lukens, By-Products and Lukenweld 


L. M. CURTISS 
General Manager, Steel Plants—-Lukens 





C. L. HUSTON, JR. 
Executive Assistant to the President-—-Lukens 


P. E. COPELAND 
Assistant to General Manager of Steel Plants--Lukens 





unit 
a 7( 


W. S. WILBRAHAM 
Production Manager—-Lukenweld 


[RO 





Four side door heating 
furnaces supplement 
the heating capacity 
provided by pit 
furnaces for the 

120 in. mill. 


have a body length of 112 in., the top and bottom rolls 
having a diameter of 36 in. and the middle roll a diam- 
eter of 21 in. Roll neck bearings are of bronze with 
forced feed lubrication. Rolls are hydraulically balanced 
and the middle roll is shifted hydraulically. A maximum 
roll lift of 1734 in. may be obtained, the adjustment 
being effected by mill screws 11 in. in diameter with 


1% in. pitch and driven by two 50 hp motors. 

The 112 in. mill is driven by an induction motor 3750 
hp, 2200 v, 500 rpm which develops an operating torque 
of 39,300 foot pounds and a maximum torque of 98,250 
foot pounds, driving through a gear reduction set of 
5.61 to 1 reduction, giving a speed of 90 rpm to the 
leading spindle which drives through the mill pinions 
having a 1 to 2 ratio, which in turn gives a rolling speed 
of 425 feet per minute. The lead spindle 14 ft 7 in. long 
xX 19% in. in diameter connects to the pinion stand 
which contains herringbone pinions of 6.76 in. pitch 
and 36 in. face. Top and bottom pinions have 42) in. 
pitch diameters, while the middle pinion is 21% in. in 
diameter. Mill spindles are 12 ft 1% in. long X 20 in. 
diameter. Couplings are of the joggle type except the 
drive end of the lead spindle, which is pod type. 

Following the roughing stand at a distance of about 
40 ft is a vertical edger which contains rolls 42 in. in 
diameter and of 28% in. face. These rolls operate in 
bronze bearings lubricated by a circulating oil system. 
A maximum roll opening of 120 in. is available. The 
main drive, operating through bevel and herringbone 
gearing, is a 1250 hp, 600 volt, 70-210 rpm d-c motor, 
giving a rolling speed of about 170-510 fpm. Power for 
this motor comes from a 1000 kw motor generator set 
located in the 120 in. mill motor room. 

The edger acts to maintain uniform sides and reduce 
side scrap. 

Located approximately 140 ft from the edging unit 
is the new mill, a four-high 36 in. and 54 in. X 120 in. 
unit with integral vertical edger. This mill is driven by 
a 7000 hp, 700 volt, 35-80 rpm d-c reversing motor 


IRON AND STEEL ENGINEER, MAY, 1946 L-21 





capable of generating torques 1,050,000 lb ft rating. 
2,890,000 Ib ft maximum. Vertical rolls of 24 in. diam- 
eter and 10 in. face are driven by a 500 hp, 700 volt, 
200-500 rpm d-c reversing motor. The vertical rolls are 
adjusted in a horizontal direction by two 25 hp motors. 


A remote-controlled ingot buggy carries steel from the 
pit furnaces to the mill table. 
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A maximum opening of 120 in. may be obtained. Rolling 
speed may be varied from 350 to 800 fpm. 

Roller bearings are used for the necks of the work 
rolls in the mill and for the vertical edging rolls. Mill 
back-up rolls run in oil-flooded bearings. 

The rolls in the 120 in. mill are balanced by an oil- 
hydraulic system. A maximum roll lift of 15 in. is 
available. Mill screws 20 in. in diameter and of 1 in. 
pitch, are operated at a lift speed of 12 in. per min by 
two 75 hp motors under variable voltage control which 
is automatically interlocked with other mill motions. 

Under this control, the rolling schedule is set up on a 
switchboard by plugging cords into holes marked with 
the desired mill opening. It is possible to set up a rolling 
schedule with as many as 21 passes on this board, and 


ener, ‘ rm oO 
es 


a os 
2 eee 
Cae OE 
DS fe 
- 


22-L 





120° MILE 


1 Sooking Pits 1 Preup#tron 1 Leyow Tobles 
2 ingot Buggy V Mydrovic Spray Pump 20 Orvding Sheor 
ay 3 Sade Door Heating furnaces 12 10 Diometer Leveler Ti Retory Sade Trmmng Shee: 
, 4 Chorging Crone 13 Heat Treoting Furnece 22 End Sheor ond Gouge 
5 NZ Roughing Mull 14 & Diameter Leveler 23 Sketch Sheer Grovp 
24 Scole Howe 
25 Plate Piler 


16 Heovy Plate Piler 
17 Cooling Bed 
18 Plote inspechon Turnover 


7 120° Finshing mill 
6 7000 hp Mon Drie Motor 
9 6000 kw Motor Generator Set 


26 Srop Bucket Pir 
27 Norrow Gouge Tunnel 





W\\ 
1 \ 
j \ © Vernal Edging Mill 1S 14 Diometer Leveler 
jf ] \ 
f 





Layout of 120 in. plate mill. 


there are two complete sets of plugs, allowing one 
schedule to be set up while the other is being rolled. 
In order to change from one schedule to the other, 
it is only necessary for the screwman to operate a small 
desk mounted pistol grip control switch. Actually, 5 to 
9 passes are normally required, when finishing break- 
downs from the 112 in. mill. 

The automatic screwdown is interlocked with the 
front and back sideguards and the attached edger. With 
a slab in front of the mill, the front sideguards and 
attached edger are moved in to center the slab on the 
tables, and the back sideguards moved out to a position 
which will clear the piece when brought through the 
mill. The slab is then sent through the mill by operating 
the screwman’s foot master switch controlling the speed 


Between the 112 in. mill 
and the 120 in. mill 

is a separate vertical 
edger with 42 in. 
diameter rolls 
operating in 


bronze bearings. 
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and direction of the main drive, attached edger drive, 
and front and back tables. Upon reaching the back of 
the mill, the slab is stopped. and the operator presses 
the automatic screwdown push-button located on the 
desk. The roll opening automatically changes to the 
preset value for the second pass, the back sideguards 
move in to center the piece and the attached edger and 
front sideguards move out to a position which will clear 
the piece when it comes through the mill. When the 
piece is in front of the mill and the screwdown button is 
pressed, the next pass opening is automatically reached, 
and the same action as above in the reverse direction 
takes place on the sideguards and edger. This automatic 
in-and-out stroke of the sideguards and edgers can be 
adjusted to any value between 0 and 5 inches. 

The position of the screws on each side of the hous- 
ings, each sideguard and each edging roll is indicated 
at all times by selsyn driven indicators on the screw- 
man’s desk. 

The automatic action will only take place with all 
of the manual controls for each motion in the “off” 
position. The screwman can at any time perform any 
motion manually by operating its respective controller. 


Mill pinions of 4.522 in. pitch, 60 in. face and 39 in. 
pitch diameter are connected to the mill by universal 
spindles 15 ft 8% in. long X 19% in. diameter. 

Mill tables, which, with the exception of the 112 in. 
mill tilting tables, are equipped with roller bearings, 
are driven through bevel gears and line shafts by mill 
type motors. Front and back mill tables on the 120 in. 
stand (each 52 ft 9 in. long) are operated under adjust- 
able voltage control, with provision for draft compensa- 
tion between front and back table speeds. Rollers are 
spaced on 3 ft centers. 

Descaling is performed hydraulically by sprays lo- 
cated on the bottom of the front side and on the top of 
the back of the 112 in. breakdown mill. Both bottom 
and top sprays are located on the back of the 120 in. 
mill. Water pressure is maintained at 1300 psi by two 
1000 gpm centrifugal pumps driven by 900 hp synchron- 
ous motors under automatic pressure control. A pneu- 
matic accumulator, 4 ft K 40 ft, protects the system 
from extreme surges and swings. The removal of scale 
is greatly facilitated by the use of a spirally grooved 
or fluted middle row in the 112 in. roughing stand. Mill 
scale is flushed from underneath the mills and tables 


The 120 in. mill, a four-high unit, is equipped with integral edger and with preset automatic control of 
screwdown, edger screws and side guards. 






































by 300 psi flushing jets into two scale pits, from where 
it is removed by clamshell bucket and overhead crane. 

Adjacent to the 120 in. mill is its motor room, in 
which is housed the main roll drive motor, the motor 
driving the integral edging rolls, the required motor 
generator sets, exciters, control, switchgear, etc. 

Power for the main roll and integral edger drives 
stems from a motor generator set consisting of three 
2000 kw d-e generators driven at 509 rpm by a 6000 hp, 
13,200 volt wound rotor induction motor, with a 100,000 
lb, 162 in. diameter plate flywheel. The motor generator 
set feeding the separate vertical edger drive, previously 
mentioned, consists of a 1000 kw, 600 volt d-c generator 
driven by a 1450 hp, 2200 volt synchronous motor. 
Both of these units have their individual exciter sets 
and auxiliary exciter sets. 





Plate leaving 120 in. mill can be directed to one of three 
156 in. shears which can cut material up to 114 in. 
thick x 120 in. wide. 
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Plate leaving 120 in. mill is run through a heavy duty 
leveler and then onto an 80 ft cast grid cooling bed. 
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There are also two 1000 kw, 250 volt d-c motor gen- 
erator sets which supply power for auxiliaries and are 
connected into the general plant d-c system. 

A 6000 kw, 13,200/2300 volt transformer bank and a 
2000 kw, 13,200/460 volt bank are located just outside 
the motor room. Metal clad switchgear is provided for 
power distribution. 


The rotating equipment in the motor room is cooled 
by a ventilating system which maintains a slight pres- 
sure in the room. Air drawn from the outside is cleaned 
by passing through electrostatic precipitators, and is 
blown into the motor room by four 70,000 cfm fans. 
The air is drawn down through the machines and 
passes on to discharge ducts leading to the roof. Louvres 
in these ducts permit recirculation of the air back into 
the motor room in cool weather. No air cooling equip- 
ment is installed in this system. 

Some cleaned air is withdrawn from the ventilating 
system to cool the separate edger drive motor, and the 
120 in. mill auxiliary motors and their motor generator 
set, which is a 700 kw multi-generator set located in a 
control house extending along the mill. 

Approximately 130 ft beyond the 120 in. mill is a 
heavy duty leveler containing eleven rolls 10 in. in 
diameter and 124 in. long, and capable of hot flattening 
plate up to in. thick. Leaving this leveler, plate may 
proceed down the runout table, which continues for 
about 300 ft, then over an 80 ft cast grid cooling bed 
to a parallel table which contains a nine-roll leveler with 
rolls 14 in. in diameter X 124 in. long, which can hot- 
flatten plates up to 1% in. thick. The plate may then 
be kicked on to a piler or it may be taken over another 
80 ft transfer to a third parallel table which contains 
a turn-over device for inspection purposes, a marking 
station, three 156 in. gate shears, one rotary side-trim- 
ming shear, one 146 in. gate shear and one 120 in. gate 
shear. One of the 156 in. shears is used as a crop shear, 
while a second unit, 210 ft away, equipped with shear 
gauge, is used for parting. Both of these units will cut 
material up to 144 in. thick X 120 in. wide. About 
halfway between the two is the rotary trimmer which 
will shear material up to 5% in. thick. Magnetic plate 
shifters position the plate properly for side trimming. 
Scrap choppers automatically cut up the side scrap, 
which is chuted into scrap buckets. 

This last shearing table leads either to a castor bed 
which contains another end shear and two side shears, or 
to another parallel table which contains a scale table, 
where plates may be weighed and given a final inspection. 

If the desired characteristics of the product necessi- 
tate heat treatment, plate leaving the leveler in the 
mill runout table is transferred over a 50 ft transfer to a 
table line which contains a three-zone continuous an- 
nealing furnace 123 ft long X 11 ft wide, fired with 
natural gas, and a thirteen-roll leveler with rolls 8 in. 
X 124 in. for plates 4%-%% in. thick. The heat treated 
plates are then carried over a 50 ft transfer back to the 
runout table and then over to the cooling tables pre- 
viously mentioned. 


A depressed railroad track runs the full length of the 


shearing building, which is also used for storage and 
shipping. The building is equipped with three 20 ton 
cranes. Another inspection and shipping building nearby 
is reached by transfer car. 
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140 INCH AND 206 INCH MILLS 


The other rolling units, although much older, are 
very important and have received much publicity be- 
cause of the fact that they include a 206 in. mill, 
generally held to be the largest plate mill in the world. 
This mill is of vital importance in the overall scheme of 
operations of the plant, and generally operates in con- 
junction with a 140 in. mill. 

In the 140 in. mill building there are four rows of 
regenerative pits, each row of which has four holes 
9 ft long X 5 ft wide X 6 ft deep, and one row of three 
recuperative pits each 11 ft 6 in. long X 6 ft 11 in. wide 
x 10 ft 6 in. deep. These pits are fired with natural gas, 
the regenerative units by four burners through the 
regenerator arch on each end of the pit, and the re- 
cuperative units through a single burner at the top of 
ach. Full automatic control is provided for the re- 
cuperative pits. 

Adjacent to the 206 in. mill buildings are additional 
heating facilities consisting of 6 rows of 3 holes each 
of regenerative pits and 6 rows of 2 holes each of re- 
cuperative pits. Regenerative pits are 9 ft long X 7 ft 
wide X 8-914 ft deep, and are fired by natural gas 
through 3 burners in the checker chamber arch on each 
end, while the recuperative pits are 11 ft 9 in. long X 
9 ft 3 in.-10 ft 6 in. wide X 11f t 
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The plate runout tables, roller levelers, cooling bed and plate roller inspection turnovers are north of the 120 in. mill. 





are fired through two burners at the top of each. 
Eight of the recuperative pits are equipped with full 
automatic control. With cold ingots, heating time 
ranges 6-24 hr, depending on the ingot size and type 
of steel. 

In each of the foregoing sections of heating equip- 
ment, ingots are handled by three overhead pit cranes. 
From the first group of pits, ingots are carried to the 
table of the 140 in. mill, while from the second group, 
an ingot car transports ingots to the table of the 206 in. 
mill. A transfer car carrying line table rollers operates 
between the tables of the two mills, so that ingots from 
either group of pits may be used in either mill, or the 
two mills may be used in combination as rougher and 
finisher. 

There is also a gas-fired plate reheating furnace, 
19 ft X 15 ft 3 in. X 2 ft 8% in., installed beside the 
runout table of the 206 in. mill. 

The 140 in. mill is a three-high single stand, driven 
at 68 rpm by a 46 in. X 60 in. 2250 hp Corliss non- 
condensing steam engine with flywheel. Top and bottom 
rolls are 38 in. in diameter, and the middle roll, which 
is fluted when the mill is being used as a rougher for 
the 206 in. mill, is 22 in. in diameter. Maximum opening 
between rolls is 24 in., and the rolls are hydraulically 
balanced. The middle roll is shifted by two hydraulic 
cylinders located in the pit under the mill. Mill screws, 
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10 in. in diameter and of 14 in. pitch, are driven by one 
60 hp motor. 

Roll necks run in bronze bearings lubricated by 
grease. Mill spindles 18 in. in diameter connect the 
top and bottom rolls to herringbone pinions, which 
are of 6.283 in. pitch and 4634 in. face. Pinion pitch 
diameters are 40 in. for top and bottom, and 24 in. for 
the middle pinion. 

Ahead of the mill, tables 56 ft 10 in. long extend 
from the ingot transfer car to the mill. Counterbal- 
anced tilting tables on each side of the mill are 27 ft 8 in. 
long and are operated by hydraulic cylinders. Table 
rollers are of disc type, and are driven through line 
shaft and bevel gears. In the tilting tables, dual drives 
are used, driving alternate rollers which are tapered in 
opposite directions so that ingots may be turned for 
cross rolling for greater width. 

Following the mill, tables extend for 78 ft to a hot 
leveler containing 9 rolls 144 in. long X 14 in. diameter. 
From this leveler, the plate proceeds to a chain-type 
cooling bed 110 ft long X 90 ft wide, with hydraulically 
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Layout of _140 in. and 206 in. mills. 


operated arms which raise the plate for inspection of 
the bottom surface. 


From the cooling floor plates pass through two hy- 
draulically operated gate shears, each with a 30 in. 
throat and a 144 in. knife, one for end cuts, the other 
for side trimming. In an adjacent building are two 
circle shears; one 190 in. in diameter, the other 140 in. 


The 206 in. mill — “the world’s largest plate mill” 
is also a single stand unit, but of four-high design. 
Installed in 1918, this mill is one of the first four-high 
units in the United States. It is driven through a 2 to 1 
reduction gear by a 46 in. X 70 in. X 60 in. twin 
tandem compound reversing steam engine which de- 
velops 10,000-12,500 hp at 90-150 rpm. 


Back-up rolls, 50 in. in diameter and with bodies 
206 in. long, operate in bronze bearings, and work rolls, 
34 in. X 206 in., also run in bronze bearings, except 
for the bottom bearing of the top work roll, where a 
composition bearing is installed. All bearings are lubri- 
cated by forced feed. 
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Maximum roll lift is 42 in. Two 150 hp motors operate 
the mill screws, which are 16 in. in diameter and of 2 in. 
pitch. Rolls are hydraulically balanced. 

A lead spindle 12 ft 844 in. long X 27 in. body diam- 
eter connects the reduction gear to the pinions, which 
are of herringbone type, 8.799 in. pitch, 42 in. pitch 
diameter and 60 in. face. Connection between pinions 
and mill is made by a top spindle 20 ft 5 in. K 20% in. 
and a bottom spindle 19 ft 9 in. X 20 in. Couplings are 
slipper type, with steel ring retainers. 

Roller tables preceding the mill are 83 ft 8 in. in 
length and composed of rollers of both dise and barrel 
types, driven by line shafts and bevel gears. Above the 
approach table, there is a turnover mechanism con- 
sisting of three chain-suspended bars connected to an 
elliptical drum. The bars are lowered into the mill 
table and the ingot or breakdown run over the bars. 
Operation of the elliptical drum turns the ingot over 
without allowing it to drop upon the table. Front and 
back tables are provided with dual drives with alternate 
rollers tapered so that ingots may be turned in a hori- 
zontal plane for cross rolling. 

On the exit side of the mill, tables extend for a dis- 


tance of 95 ft 5 in. to a hot leveler containing 7 rolls 
16 in. X 210 in. Following this is a chain type cooling 
bed 180 ft long X 90 ft wide, and in the runout table 
from this bed is a 206 in. hydraulically operated gate 
type shear with a capacity of 2 in. thick cold plate. 

Instead of proceeding over the cooling bed, plate 
may proceed straight from the mill to an adjacent 
building for slow cooling or annealing. One car bottom 
furnace 41 ft 4in. X 17 ft 2 in. is installed here, together 
with provisions for burying the plate in sand for slow 
cooling. 

A 1300 psi hydraulic descaling system has recently 
been installed on both the 140 in. and the 206 in. mills, 
with sprays above and below the plate. Descaling is 
greatly facilitated by the fluted middle roll used in the 
140 in. mill when it is operating as a roughing unit. 

Plate in a wide range of sizes is produced, up to 195 
in. in width or up to 25 in. in thickness. 

Adjacent shipping buildings are reached by transfer 
cars. 

Within the past year, two mills, a 48 in.’ universal 
mill and an 84 in. sheared plate mill, have been retired 
from service and are to be removed. 


At the end of the cooling tables are auxiliary shears served by castor beds. A depressed track, which runs the full 
580 ft length of the building, provides shipping facilities. 
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When heat treatment is required, plate is run through a three-zone continuous annealing furnace, and a 13roll leveler. 


In supplying -steel to the mills, two factors govern 
the selection of ingot size for a specific plate. Ingot 
thickness should be at least 12 times the thickness of 
the plate to be rolled in order to assure adequate work- 
ing and good scale removal. Also, ingot width should be 


This rotary side trimmer 
which serves the 120 in. mill, 
is located in one of 

the cooling tables paralleling 
the mill tables. 


about 14 the width of the final plate so as to keep side 
over-roll at a minimum. 

In addition to ingots produced in the plant, a con- 
siderable tonnage of steel and nonferrous metals as 
aluminum, nickel, Inconel, Monel, stainless and copper. 
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Air for ventilating the main motor room for the 120 in. 
mill is cleaned by passing through electrostatic pre- 
cipitators. 


from outside sources is rolled. Some of this is very wide 
material which can be rolled on no mill in the country 
except the Lukens 206 in. unit, while some is material 
for the production of clad steel by a process which is 
discussed later in this article. 


FLANGING DEPARTMENT 


Due south of the shearing and cooling buildings of 
the 140 in. and 206 in. mills and adjacent to them is the 
flanging shop. This is now one of the largest shops for 
spinning large heads, a product which has come far 
since the day in 1885 when Charles Lukens Huston, 
who is today still active as first vice president of Lukens, 
began the operation of the first spinning machine in 
what is now Lukens Steel Company. Prior to that time, 
heads had been formed by bumping, a process in which 
a heated plate was ““‘bumped”’ into a hole in the ground, 
the hole being approximately the size and shape of the 
desired head. The first spinning machine could form 
heads up to 7 ft in diameter in gauges up to 1 in., but 
the first spinning machine at Lukens did not come up 
to expectations. After a few months, a new machine 
was designed using a curved guide for the outside roller 
to form the corner radius and straight flange. This 
design proved satisfactory and is standard today on 
most spinning machines. 

With improvement in the design of spinning ma- 
chines, and with the large plate width available, equip- 
ment was added to the flanging department so that the 
shop is now capable of forming the largest heads obtain- 
able. Plate thicknesses up to 6% in. have been spun, 
and heads with diameters over 18 ft or. weighing as 
much as 36,000 Ib have been made. The largest heads 
ever spun in one piece were used in a refinery fraction- 
ating tower. These heads were 18 ft 2% in. outside 
diameter, 11 in. nominal gauge and 1% in. minimum 
gauge, with 170 in. radius of dish, 13 in. inside corner 
radius, 314 in. straight flange, 483% in. overall depth; 
and each weighed 15,700 lb. Flat circles 20 ft 9 in. in 
diameter were required for the flanging operation and 
these were obtained by welding two plates 251 in. long 
and 125 in. wide into a single square plate. The spinning 
of the head was done hot. 
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The world’s heaviest spun heads which were also 
formed in this plant were required for the construction 
of petroleum reactors. The finished heads measured 
15 ft 2 in. outside diameter and 234 in. nominal gauge, 
with a 3 in. straight flange, 4714 in. overall depth; 
with each head weighing approximately 34,370 lb. 
These heads also were too large to be made from one 
plate, and two plates 116 in. wide 232 in. long and 
234 in. thick were welded together to form the basis 
for the flat 230 in. diameter circle which was required. 
Five heating operations were required before spinning 
was finished on each head. 

The number of heads which have been formed 
throughout the years have required thousands of differ- 
ent formers and dies, many of which are not available 
elsewhere. Hot spinning, in contrast to sectional or 
progressive flanging, minimizes development of residual 
strains which are inherent with sectional forming of 
heads. 

The spinning machines can form heads from 12 in. 
to over 218 in. in diameter or from 3¢ in. to over 6 in. 
in thickness. 

Two heating furnaces, 19 ft 6 in. long X 18 ft wide 


xX 5 ft 10% in. high and fired with natural gas, serve 


the flanging units. 

The spinning machines can form heads of all types, 
including flanged only, dished only, flanged and dished 
(both standard and ASME), elliptical, hemispherical, 
and conical. Heads can be formed with flanges squared, 
toed in, or toed out. 

The flanging department also has several presses used 
to form large heads, and other presses which can also be 


The three-high 140 in. mill, generally used as a break- 
down mill for the 206 in. mill, is driven by a 2250 hp 
steam engine. 


























































































used for this work are located in the By-Products Steel 
Corporation. In the flanging department, there are two 
sectional flangers or hydraulic universal presses with 
capacities of 200 tons and one 500 ton universal flanging 
press. These presses are served by one 8 ft X 8 ft double 
end furnace with suspended roof 4 ft above the floor. 
The furnace burns natural gas, fired through five 
automatically controlled burners mounted on each side 
of the furnace. 

Pressing heads is a large scale production process, the 
time and labor involved in forming one head being 
much less than for spinning. The expense involved for 
dies of the desired shape and size necessary is justified 
when the demand is sufficient. 

Pressing is preferable for forming certain alloys, such 
as stainless steel which will not remain plastic as long 
as carbon steels, and will not flow as readily under the 
rollers of the spinning machine. 

Heads have been pressed up to 8 ft 6 in. diameter. 

Other equipment in the flanging shop includes a 
112 in. boring mill, a 16 ft vertical boring mill, two 
manhole facing machines, three portable radiagraphs 
with a motor driven turn-table and a torch for trimming 
the smaller heads, shears used to trim head flanges up 
to 120 in. in diameter and up to 4 in. gauge, and a de- 
sambering machine. There are also natural gas fired 
annealing furnaces. 


CLAD STEEL DEPARTMENT 


Important among the products of Lukens Steel Com- 
pany are clad steels, developed in 1930 as a joint effort 
between Lukens Steel Company and The International 
Nickel Company. Lukens clad steels consist of a light 
layer of corrosion-resistant metal (nickel, inconel, 
monel or stainless) permanently bonded to a heavier 
backing plate of steel. 
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The 206 in. mill, also 
steam driven, is the 
largest plate mill 

in the world. 

<_ 


Lukens flanging department 
spins some of the largest 


heads in the world. 


. 





The technique of fabrication was arrived at in the 
construction of a tank car of nickel-clad steel, for the 
transportation of iron-free caustic soda for the rayon 
industry. 

Developed to supplement the use of solid nickel and 
to make possible the construction of large corrosion- 
resistant equipment which otherwise would not have 
been economically possible, this bi-metal was quickly 
recognized as the answer to the economical construction 
of vacuum equipment. Nickel-clad steel was imme- 
diately adopted by evaporator manufacturers for the 
construction of evaporators for the production of high 
purity caustic soda. 

In 1934, the needs of the wine industry were met by 
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Lukens inconel-clad steel, produced especially for equip- 
ment used in the production of high grade domestic 
champagne. Among other applications for inconel-clad 
steel, subsequently developed were those in the food 
and pharmaceutical industries. 

Later, monel-clad steel was developed primarily to 
meet certain needs .of the salt industry and for increased 
resistance to sulphuric acid. It has found applications, 
also, in pharmaceutical manufacture and in the oil 
industry. 

Most recent addition to the family of Lukens clad 
steels, stainless-clad steel, has just been introduced and 
it is expected to have a wide range of applications in 
many industries. 

Usually the clad thickness is 10 per cent of the total 
plate thickness, although greater or lesser percentages 
are regularly produced. 

Since the clad surface possesses the same corrosion- 
resistant properties as the solid nickel, inconel, monel 
or stainless, clad steels have been demonstrated to be 
entirely adequate, over a number of years, in combating 
many types of corrosive attack and in preventing harm- 


By-Products Steel Corporation division also presses heads, 
and this 1500 ton press is in that division. —> 


This 1000 ton 4-poster press is here shown pressing a 
y buckle plate at By-Products Steel Corporation division. 
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ful product contamination in a wide variety of equip- 
ment. 

Lukens clad steels are produced by hot rolling. At 
the high temperatures employed in the production of 
clad steels, nickel (inconel, monel or stainless) and steel 
tend to alloy forming solid solutions at the plane of 
contact of the two metals. A_ solid-solution, high- 
strength alloy is formed at the interface. In preparing 
the plates for cladding, they are first grit blasted on the 
sides which are to be bonded and sand blasted on the 
faces which are to be kept apart. Next a sandwich is 
made up consisting of, first, a carbon steel plate, then a 
plate of the cladding material which is to be bonded 
to it, then another plate of cladding material, and 
finally another carbon steel plate. An infusible separat- 
ing compound is put between the two plates of the 
cladding material. The carbon steel plates are made 
slightly longer and wider than the cladding plates, so 
that after the sandwich is formed there is a groove 





In the sandwich made up for clad plate, an infusible 
separating compound is applied to the faces of the 
cladding material. 


+. 


After rolling the clad sandwich, the two parts are sepa- 
rated into two clad-steel plates. 


‘4 





running around the four sides of the assembly. The 
groove is filled with space bars, all welded so as to hold 
the assembly together in one integral piece during the 
rolling process. The composite slab is then heated in 
the furnace to about 2300 F, and rolled in the plate 
mill. The rolling pressures on the composite assembly 
reduce its thickness while bonding the clad metal and 
the steel together. After rolling, the four edges of the 
plate are sheared inside the weld and the plates are 
separated on the layer where the anti-stick compound 
was originally placed. The resulting product consists of 
a carbon plate with a thin layer of the clad metal perma- 
nently bonded to one surface. 

The widest clad plates which have ever been pro- 
duced are rolled on the 206 in. plate mill previously 
described. These plates measure 162 in. in width and 
from %% in. to 1% in. in thickness. Clad plates can be 
formed and fabricated almost as desired, in much the 
same manner as ordinary plate. 

In addition to clad materials, other products are 
made through the use of the same bonding principle. 
Steam platens are made by this method. Such platens 
are made from three-decker sandwiches in which bottom 
and top pieces are normal plates, while the middle 
plate consists of a labyrinth which has been made by 
cutting a long continuous slot into a plate, usually with 
a torch. An outside bead is welded around the assembly 
to hold the unit together during the heating and rolling 
operation. The sandwich is then heated in the furnace 
and rolled to the required thickness. This method of 
manufacture affords a wide range of designs and shapes, 
which can be used for cooling purposes as well as heating 
purposes. 


HEAT TREATMENT DEPARTMENT 


Lukens is in a particularly favorable position to offer 
a complete heat treatment service, as the result of its 
diversified and extensive facilities. There are fifteen 
full-size heat treating furnaces available at Lukens, 
By-Products and Lukenweld, in addition to several 
electric box-type furnaces for experimental purposes in 
the laboratories. 

Lukens furnaces for annealing, normalizing, sphe- 
roidizing, hardening and tempering are available up to 
41 feet deep, with door openings 6 ft high by 17 ft 2 in. 
wide. Maximum weight accommodated is 575 tons. For 
stress relieving only, furnaces are offered up to 20 ft 
deep, with door openings 12 ft high by 16 ft wide, 
accommodating weights up to 50 tons. 

The majority of these furnaces are of the modern car- 
bottom type, gas-fired, with temperature automatically 
controlled according to the requirements of each charge. 

Among Lukens hardening equipment is a_ large 
quenching tank, equipped with modern spray system, 
40 ft long, 20 ft wide, 7 ft deep, for meeting hardness 
tolerances precisely. 

In addition to heat treating carbon and alloy steel 
(plates, heads, shapes, and weldments), stainless steel 
is heat treated in these furnaces. 18-8 types of stainless 
are frequently heat treated and quenched to improve 
corrosion-resistant properties. 

Auxiliary facilities are offered including grit and sand 
blasting; straightening and flattening; pickling, paint- 
ing, oil treating; X-raying, magnaflux testing and 
photomicrography. 
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BY-PRODUCTS STEEL CORPORATION DIVISION 


A subsidiary, By-Products Steel Corporation, was 
established in 1927 to reduce scrap loss in industry 
through supplying steel plate shapes and prefabricated 
parts, produced by means of flame-cutting, bending, 
shearing, pressing, blanking and other processes. The 
unnecessary freight cost, the economic waste when 
plates are shipped to users for these operations, are 
averted through By-Products facilities, where plates 
are preformed before shipment. Thus, much of the 
scrap incident to prefabrication operations is kept in 
the plant where it is re-charged in the open hearth 
furnaces. 

By-Products Steel Corporation consists of executive, 
engineering and sales offices, and five shops, three of 
which are devoted mainly to shearing, bending and 
pressing, while the other two major in flame cutting. 

Among the products made are railroad specialties 
such as support plates for brake beams, hopper car 





Multiple flame cutting at By-Products Steel Corporation 
division gives mass production economies. 


A 


Large, heavy steel plate rings can be rolled on the 48 in. 
bending rolls at By-Products Steel Corporation divi- 
sion. 


o 


chutes, truck frames for industrial railway cars, pressed 
end door plates for gondola cars, shim plates and loco- 
motive side frames. One of the most interesting opera- 
tions is the flame cutting of locomotive side frames. 
These pieces are cut from steel plate 5% in. thick and 
are cut three at a time. Flame cutting is done on pieces 
up to 30 in. in thickness. Other products which are 
made include such varied items as base plates for 
buildings, component parts for heavy machinery, gears 
and sprockets. The latter in some cases are flame-cut 
so accurately that no machining is required. 

Many types of complicated shapes are cut out by 
shearing plates up to 114 in. without dies. 

The largest presses in the plant are located in the 
shops of By-Products Steel Corporation and range up 
to 1500 ton capacity. With this equipment, the produc- 
tion of pressed steel parts of many types is accomplished, 
which at first glance, it would seem possible to make 
only by casting or forging. Special pressed shapes are 
made of plate 3¢ in. to 6 in. or more in thickness. Some 
of these products are combustion chamber heads for 
boilers and large brake rims for draw works for oil well 
drilling rigs. In the latter, the flat circle required for 
forming the brake drum is 7834 in. in diameter and 14% 
in. thick, and the completed brake rim, measuring 6414 
in. outside diameter, is 103% in. deep and weighs about 
2143 lb. Other items formed are motor frame sections, 
bearing shells, mooring bitts, pipe elbow segments, 
manhole covers, collar flanges, and drier shells. 

In general, the grade of steel used for pressing opera- 
tions is plain carbon, although some low alloy steels 
are used. Heat treatment of the finished product is 
usually unnecessary, but if stress relieving is required, 
it is performed before the part is shipped. 

A good deal of bending work is done and the company 
has several large press brakes, up to 18 ft long; as well 
as several bending rolls. This equipment is used to form 
heavy steel rings and shells, and even box girders are 
formed through the bending of a single plate, thus 
necessitating the welding of fewer seams on such a 
girder. Buckle plate panels, tanker bulkheads, and 
mooring bitts are in demand for ship construction. 

All flame cutting in the plant is done with natural gas. 


LUKENWELD, INC. DIVISION 


Pioneering in the design and engineering utilization 
of welded steel construction, another subsidiary, 
Lukenweld, Inc., was established in 1930 — the first 
commercial weldery in America. 

Today Lukenweld offers complete engineering and 
welding facilities for design and fabrication; specializing 
in custom-made weldments largely engineered in its 
own plants. However, many production-line items are 
also accommodated by the 234,410 sq ft of floor space. 

A variety of welding methods are employed in the 
Lukenweld shops to meet the requirements of steel and 
alloy fabrication. While manual arc-welding, both a-c 
and d-c, plays the preponderant role, automatic machine 
welding is extensively used. Other methods include 
atomic hydrogen welding, flash welding and gas weld- 
ing. 

Lukenweld products include frames for diesel, gas 
and steam engines, drier rolls for paper, chemical and 
allied industries, impression cylinders, elevator cage 
frames, power units, bedplates, girder beams for bending 
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Diesel engine frame in Lukenweld horizontal{turner is 
being welded with automatic welding machine at 
Lukenweld division. 






E rolls, melting pots, calender frames, gear cases, gear 
. blanks, press frames, blower components, earth-moving 
equipment components, hoist drums, engine beds, 
pump bases, and even dredge ladders. 

Among the fabricating facilities, are special welding 
positioners and straightening machines designed and 
built by Lukenweld, also presses, a special shapes mill, 
complete machine shop, flame cutting machinery, spec- 
trograph, X-ray, stress relieving furnaces, grit-blasters 
and other specialized equipment to meet modern pro- 
duction needs. The machine shop equipment includes 
planers, lathes, saws, shapers, drill presses, boring mills 
(both horizontal and vertical) grinders and cutters, as 
well as facilities for leveling, straightening, cleaning and 
finishing. Four large heat treating furnaces for stress 
relieving are available, in addition to Lukens extensive 
facilities for heat treatment of plates, heads and shapes. 





PLANT SERVICES 


Power — Electric power is supplied to the entire 
plant by three 13,200 volt, 3 phase, 60 cycle delta- 
connected power lines from the Newlinville substation 
of the Philadelphia Electric Company. Each line is 
capable of delivering approximately 10,000 kva and is 
protected by directional overcurrent relays at the steel 
plant end and by inverse time overcurrent relays at 
the substation. 

All three of these feeders are connected to a common 
metering bus through line disconnects, 250,000 kva, 
600 amp, outdoor oil blast circuit breakers, and bus 
disconnects. Power is then distributed by five feeders 
connected to the common bus through bus disconnects 
and outdoor oil circuit breakers duplicating those used 
on the incoming lines. All of this equipment is protected 
by bus differential relay protection. 

One 13,200 volt feeder supplies the new 120 in. mill 
main drive and all mill auxiliaries. This feeder is pro- 
tected between the main substation and the 120 in. 
mill by pilot wire differential relays with inverse time 
overload relay back-up protection. At the 120 in. mill, 
power is distributed to the 6000 hp motor generator set, 
a 6000 kva 13,200/2300 volt transformer bank, and a 
2000 kva 13,200/440 volt transformer bank by metal- 
clad switchgear with 250,000 kva 1200 ampere drawout 
oil circuit breakers. This switchgear is protected by bus 





differential relays, and each feeder and the apparatus 
connected to it is supplied with differential relay pro- 
tection and inverse time overcurrent relay backup 
protection. 

Two feeders from the main substation supply 6000 
kva 13,200 volt delta-connected transformer banks, 
each of these feeders and their transformer banks being 
equipped with both differential and inverse time over- 
load relay protection. The 2300 volt power from both 
transformer banks is distributed throughout the steel 
plant area by eight feeders, each protected by inverse 
time overload relays. This power is used to drive the 
roughing stand of the 120 in. mill, air compressors, 
pumps, 250 volt d-c auxiliary motor generator sets, and 
numerous transformer banks for general power distri- 
bution. 

The fourth feeder from the main substation supplies 
By-Products Steel Corporation by feeding a 2000 kva 
13,200/2300 volt delta-connected transformer bank. 
This 2300 volt power then supplies hydraulic pumps, 
air compressors, 250 volt d-c auxiliary motor generator 
sets, and transformer banks for general power distri- 
bution. 

The fifth feeder supplies Lukenweld, Inc. and also 
the general water system pumps. This feeder is con- 
nected to a 600 kva 13,200/2300 volt delta-connected 
transformer bank feeding special welders and the 250 
volt d-c auxiliary power motor generator sets at plant 
No. 1 of Lukenweld. At plant No. 2, the same feeder 
supplies a 2000 kva 13,200/2300 volt delta-connected 


Flattening a diesel‘engine component’on a press at Luken- 
weld division. 














































Test set-up to determine actual stresses under load on 
expansion joint subject to internal hydrostatic pres- 
sure at Lukenweld division. 


transformer bank feeding a small special shapes rolling 
mill, the office building, and air compressors. The gen- 
eral water system is supplied by the same 13,200 volt 
feeder which is connected to a 2000 kva 13,200/2300 
volt 3 phase transformer. This 2300 volt power is then 
used to run approximately 1600 hp of connected pump 
load. 

All main and subsidiary plant general power distri- 
bution consists of 440 volt 3 phase supply for power, 
220 volt 3 phase supply for lighting and 110 volt single 
phase supply for office machinery, unit heaters, water 
coolers, instruments, etc. At Lukens Steel Company 
there is approximately 6600 kva of connected trans- 
former capacity for general power distribution and 
6800 kw of 250 volt d-c auxiliary power motor genera- 
tors. At the By-Products plant, there is 1730 kva of 
connected transformer capacity for general power distri- 
bution and 1850 kw of 250 volt d-c auxiliary power 
motor generators. At Lukenweld, there is approximately 
7500 kva of connected transformer capacity for general 
power distribution (which includes welding services), 
and 550 kw of 250 volt d-c auxiliary power motor gen- 
erator sets. 

Water — Water for the plant originates from Brandy- 
wine Creek which runs through the plant property. 
In dry seasons, the flow in the creek may drop as low 
as 5000 gpm, while plant requirements reach 30,000 
gpm. About one-third of this demand, used for con- 
densing steam exhausted from the engine driving the 
206 in. mill, is pumped from pools formed by dams in 
the creek, and the water is returned through cooling 
sprays. 

The remainder of the water requirement is pumped 
from the creek approximately 14% miles below the plant 
by two 11,000 gpm centrifugal pumps, which deliver it 
to a reservoir 1050 ft long, 180 ft wide and 15 ft deep. 
From the reservoir, two 10,000 gpm, 105 psi centri- 
fugal pumps deliver the water through a 30 in. main 
into the plant distribution system, where a pressure of 
about 45 psi is maintained. 

Steam — There are two producing centers that supply 
steam for the entire plant. The main steam generating 
plant contains four coal-fired water tube boilers rated 
at 15,000 lb per hour of steam at 150 psi, 550 F total 


38-L IRON AND STEEL ENGINEER, MAY, 1946 





temperature. Steam from this source, along with steam 
generated from waste heat, is used on the 140 in. and 
206 in. mill steam engines, and for processing, heating 
and oil atomization. An internal water treatment proc- 
ess is used. 

There are 16 waste heat water tube boilers rated at 
13,800 and 19,500 lb per hr of steam at 150 psi, 500 F 
total temperature. These are fired principally with flue 
gases but facilities for both oil and natural gas firing 
are also provided on five boilers. Each boiler is equipped 
with an induced draft fan with a capacity of 40,500 
cfm, 8.5 in. static pressure at 475 F. These fans have 
variable inlet vanes for draft control. 

Fuel — Fuel used in the plant include coal, natural 
gas and bunker “C” fuel oil. 

Coal storage is located about 1300 feet north of the 
coal-fired boilers below a broad gauge trestle. This 
stock is kept fairly constant, through regulation of de- 
mand and supply, to avoid excess handling. Coal is 
loaded for use by overhead crane. 

Fuel oil is pumped to the open hearth, 120 in. mill 
and waste heat boilers at 175 psi and 190 F temperature 
through a circulating system. Two pumps in the return 
lines maintain constant circulation. A thermostatically 
controlled heater in the 120 in. mill raises oil tempera- 
ture to 210 F before it is introduced to the furnaces 
and pits. 
~ {Natural gas is distributed throughout the plant at a 
pressure of 42 psi. This pressure is reduced to the re- 
quired pressure at the point of usage. 

Fuel oil and natural gas are metered at points of 
usage. 


Horizontal boring mill at Lukenweld division. 
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B® For many years Lukens steel men have 
known, used and liked Wood hydraulic con- 
trol equipment. So, when plans were drawn 
up for hydraulic descaling systems for the 
four plate mills in the big Lukens plant at 
Coatesville, Pa., R. D. Wood engineers were 
called upon to assist in the design and con- 
struction of the systems. Included in these 
systems are 32 R. D. Wood inverse flow, 
automatic spray-control valves; low pressure 
filling valves; pilot valves; needle valves and 
Wood accumulator safety shut-off valves, as 
well as the controls for the operation of the 
air-bottle accumulator. The working pressure 
of the systems is 1,200 lbs. which requires 
four 1.000 gpm pumps of 900 hp rating. 


There is, however, much more to a hydraulic 
descaling system than a collection of com- 
ponent parts. To be efficient, economical 
and satisfactory in service, a system must 
be carefully planned by experienced engi- 
neers. That is why Wood was consulted on 
this work at Lukens and why they can help 
you solve your hydraulic problems. 


poh : Ss Ask your consulting engineer about R. D. 
: : wooD hydraulic nn Wood, or call in a Wood engineer from a 
preg equipment > nearby sales office. R.D. WOOD COMPANY, 
® "a9 ; ; me 
again proves it S worth . Public Ledger Building, Independence 
& p ; Square, Philadelphia 5, Pa. 


SALES REPRESENTATIVES : 


AKRON 8, OHIO, Chas. C. Grant, 436 Second Natfonal Bldg 
BIRMINGHAM, ALA., Harry G. Mouat, Martin Building 
BUFFALO, N. Y., R. C. Neal Co., 76 Pearl Street 

CHICAGO, ILL., Mills, Winfield & Co., 407 S. Dearborn St. 
DETROIT, MICH., Dorr-Patterson Eng. Co., 3362 Wright St. 
FORT WAYNE, IND., Herman L. Krouse, 4217 Buell Drive 


LOS ANGELES 44, CALIF., Fred S. Renauld & Co., 
1014 West 84th Place 

PITTSBURGH, PA., J. Thomas Holveck, P.O. Box 8564, 
Wabash Station 


TORONTO 2, ONT., Storey Pump & Equipment Co., Harbour 
Commission Building 





R. D. Wood spray valve. 


HYDRAULIC PRESSES AND VALVES 


"FOR EVERY PURPOSE » ACCUMULATORS R.D. WOOD COMPANY 
ALLEVIATORS + INTENSIFIERS : pathy ad ) | 


EST, 1803 
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\CE S * BIG MATER}, Ls 


AT LUKENS PLANTS... 


Surface PROVIDED FURNACES FOR SIZE, AND 
EXACTING CONTROL AND FLEXIBILITY OF USE, TOO! 


FURNACE EQUIPMENT in steel producing and fabricating may necessarily 
be of special nature to meet the requirements of the materials to be proc- 
essed. At Lukens Steel Company, and one of its subsidiaries, Lukenweld, 
Inc., this problem has been taken care of with the use of ‘Surface’ Industrial 
Furnace Equipment, especially engineered for the job. 

Two of these units are herewith illustrated . . . a continuous annealer and 
normalizer—one of the largest of its type known for the processing of 
plate, and a giant size car-bottom type stress relieving furnace which 
utilizes convection heating in its operation. 

These furnaces are representative of the almost unlimited kinds of 
furnaces and hecting equipment ‘Surface’ offers to the steel mill. This 
equipment includes One-Way Fired Soaking Pits—Slab Heating Furnaces 
—Billet Reheating Furnaces—Continuous Heat Treating Furnaces for Plate 
—Pit Type Convection Furnaces for Annealing Rod, Wire, or Strip in coils— 
Continuous Strip Annealers and Normalizers—High Alloy Rod and Bar, 
Atmosphere Annealing Furnaces of Car-Bottom, Lift-Cover Type—Bright 
Annealing and Normalizing Furnaces for Tubing—Stress Relief Furnaces— 
Wire Patenting Furnaces—Annealing Covers, and the foremost equipment 
in Prepared Gas Atmosphere Generators for practically every heat 
treating operation. 

It will pay you to submit your present heating and heat treating problems 
to ‘Surface’ for up-to-the-minute engineering advice and equipment. 


TOLEDO 1, OHIO 














Bridgeport 


KNIFE & FACE GRINDER 


AT 


LUKENS 
STEEL COMPANY 


We are proud indeed that Lukens Steel Company 
has joined the long list of steel plants now using 
Bridgeport Grinders to grind their shear knives 
The type pictured here is our No. 75-216” Knife 
and Face Grinder. 














-— 
i 


rms Bridgeport Grinders have always been favored by the steel companies 


because of their massive construction, coupled with the most modern 
refinements. These improvements include Timken spindles, central location of all controls, 
hydraulic cylinder table drive giving speeds up to 160 feet per minute, and many others. 


Bridgeport Grinders are noted for long service. Some have been in continuous operation 
over 25 years. They are made in seven models, in both horizontal and vertical types, 
table sizes up to 54” x 216” — a type for every grinding problem. 


The Sectional Grinding Wheel, a Bridgeport design, gives maximum stock removal with 
fast, cool cutting. The design of the segments brings the coolant to the cutting edges and 
provides quick removal of ground material. Furnished in various sizes. 


BUXITE ~> 


A new “case hardening” process for all abrasive wheels. Grinds carbide 
and cast alloy cutting tools at substanially jower cost. Less heat, finer 
finish, no “loading.” If you grind superhard tools, ask for the story of 7 i a 


BUXITE, the greatest single advance in grinding in 25 years. —— A 


THE BRIDGEPORT SAFETY EMERY WHEEL CO., INC., BRIDGEPORT, CONN., U.S. A. 


GRINDERS e GRINDING WHEELS e BUFFING LATHES 
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4: RANE GEARS | 
Hame HARDENED--- 





Photo courtesy of Alliance Machine Company 


HERE ARE THE QUALITIES OF NELOY 
FLAME HARDENING 


1. No sharp line of demarcation between the case and the 
core nor quick change in chemical analysis as with case 


hardened material. 


2. The surface material depends not on hardness alone, 
but combines high hardness and toughness to resist wear 


and impact. 


3. A core value that is equal to that of alloy steel, offer- 


ing fatigue or impact values much higher than the regular 


case hardened product. 


The strength and hardness of NELOY steel castings for crane gears 
result from a combination of alloying and special hardening. The desired 
hardness, together with increased strength for specified requirements, re- | to case hardening treatment at about one-third the cost. 
sultfrom careful control by National-Erie metallurgists. NELOY castings meet 
with outstanding success because they are giving excellent service in many 
varied applications ... on overhead traveling cranes, in rolling mills and 
steel works equipment, power shovels, drag lines, and other machinery. 


4. Hardened depth for necessary wear resistance equal 


5. A surface that will not spall with vibration or impact. 


Write for Your Copy of Hew Sulletin Ho.7 


NATIONAL ERIE CORPORATION . 


ERIE, PENNSYLVANIA © U.S.A. 
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AT LUKENS STEEL COMPANY 
84 Overhead Cranes Equipped with 


ALEMITE LUBROMETER 
CENTRALIZED LUBRICATION SYSTEMS 









Company, “The installation of Alemite 
on 84 overhead cranes eliminated 
he safety of oilers and reduced 


” 
ours to 10 minutes per crane. 


Says Lukens Steel 
LubroMeter Systems 
human error, increased t 
lubrication time from 1/2 h 





The Alemite LubroMeter System is a into new machines as original equipment. 
ingle line terminati ste ith the 
en ee . satheg There Are 4 Alemite Systems 
valves mounted U‘rectly in the bear- 


ings. It handles grease or oil and is ... the LubroMeter and 3 other types. 


extremely economical in initial cost, Have an Alemite Lubrication Specialist 


installation and operation. demonstrate one or all four Systems 

right at your desk with transparent work- 
It is adaptable to practically every type ing models. Call the Alemite Distributor 
of light and heavy machine used in the nearest you, or write Alemite, 1895 
steel industry. Cranes, straighteners, ta- Diversey Parkway, Chicago 14, Illinois. 
bles, shears, blast furnaces, blooming 
mills, structural mills, rolling mills, lev- 
elers, etc. And the LubroMeter System 
can be installed for manual or automatic 


operation on present equipment, or built 





iad 


— 





ALEM 

















Alemite LubroMeter 
Feeder Valve 


ing parts * Indicator on each 
valve + Lubricant delivery 
easily adjustable + Valve is of 
heavy duty construction with 
hardened steel piston. Avail- 
able in a variety of sizes and 


: Fully hydraulic + Only 2 mov- 
° types. 


ITE 


REG. U.S. PAT. OFF 


: ? Alemite ALONE Combines all 3? in Lubrication 


1. EQUIPMENT 2.PROCEDURES 3. LUBRICANTS 
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Modern Blast Furnace Equipment ) 














Travelling Railroad 
Heyl & Patterson,@ 
€ 


ore bucket manufac- 
tured by Blaw-Knox 
Co., Pittsburgh, Pa. 


a 


; 7 * a ’ . ' Fee ag 22-25 net ton capacity 





160 ton mixer type hot metal : 
Treadwell Company, Inc., New Y6 





Pedestal-mounted clay gun man- 
ufactured by Edgar E. Brosius 
Company, Pittsburgh, Pa. 


TIMKEN 


TRADE-MARK REG. U &. PAT. OFF 


TAPERED ROLLER BEARINGS 


a 


a 
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Only J-M FIREBLOK offers 
all these advantages 








Lighter Weight. Although more than five times 
the size of an ordinary fire brick, a Fireblok 
weighs practically the same. 


Larger Size. You can measure this advantage of J-M 
Insulating Fireblok with a yardstick! Because it is 5 times 
larger than ordinary brick, installation is faster . . . fur- 
nace downtime is cut to a minimum. 





Increased Thermal Efficiency—results 
from Fireblok’s broader, uninterrupted 
surfaces. Particularly recommended for 
industrial furnaces, flues, stacks and sim- 
ilar equipment . . . also for lining doors, 
and, when tapered, for sprung arches of 





Fewer Joints. Fireblok’s larger size reduces 
number of joints ... cuts down on amount of 
cement needed for bonding (j-M 1626 Cement exceptional stability. Like J-M Insulating 
was specially developed for this purpose). Fire Brick, Fireblok comes in different 


types, each developed for a specific tem- 
perature range. For full details, " 
write Johns-Manville, Box 290, 4 
New York 16, N. Y. " LV} 


JM-20 Fireblok for use up to 2000°F. 
Exposed or back-up. 


JM-23 Fireblok for use up to 2300°F. 
Exposed or back-up. 





JM-26 Fireblok for use up to 2600°F. 
Exposed or back-up. 














Better Workability. Fireblok are easily worked 
with saw, drill or rasp. Can be cut as required 
... eliminating large stocks of special shapes. 


JOHNS-MANVIL NSULATIONS 
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Plus 
RADIAMATIC 








for Accurate 
PRODUCT TEMPERATURE MEASUREMENT 





At Lukens Steel Company, Coatesville, Pa., Brown tive ‘Continuous Balance” principle of operation, fulfill 


ElectroniK and Radiamatic Pyrometers are helping in every requirement. 


the accurate control of production temperatures. 
: The merits of “Continuous Balance” have been 


Shown above is a Brown ElectroniK Strip Chart thoroughly proved during the last five years by thou- 


Potentiometer and Radiamatic measuring plate tem- 


sands of installations which have enabled engineers 


] aa 4 " - . 
peratures at the table of the 112" mill. Brown Elec to apply newest laboratory theories to faster produc- 


troniK Potentiometers plus Radiamatics are especially tion and higher quality. 
well suited for such applications. 
Write for catalogs No. 15-8 and No. 5102. THE 


BROWN INSTRUMENT COMPANY, a division of 


In the same way, Brown Radiamatics measure steel 


temperatures in some of Lukens’ Continuous Normal- . 
Minneapolis-Honeywell Regulator Company, 4464 


izing Furnaces and soaking pits. 
Wayne Avenue, Philadelphia 44, Pa. Offices in all 
Regardless of the complexity of the process, Brown principal cities. Toronto, Canada; London, England; 


ElectroniK Potentiometers, employing the ultra-sensi- Stockholm, Sweden; Amsterdam, Holland. 













POTENTIOMETERS 
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Since 1916, when Amsler-Morton was established, 





many men and women have contributed hard think- 


ing and hard work to the AMCO organization today. 





A word of high appreciation to them all! 
16 RECUPERATIVE PIT FURNACES 


Designed and Built by 


AMSLER-MORTON 


Division of Union Industries, Inc., Pittsburgh, Pa. 
£ 


And, to our customers who have provided the op- 
portunities for profitable service, so often repeated 


during those Thirty Years, our warmest thanks. 
FOR LUKENS STEEL CO. 
COATESVILLE, PA. The making and forming of steel is a rugged busi- 


Under U.S.A. Patents Listed Below: 











2,092,402 2,232,281 2,271,776 ness, but those who rely exclusively on the strong 
2,235,048 2,287,645 2,138,886 
2,354,336 2,223,635 2,245,057 . . 
2137813 2:240.523 2,385,153 back soon fall behind. Strength must be guided by 
And other Patents Pending ; 
thinking, by ingenuity, by engineering. 
AMCO furnaces are rugged. But they are con- 
trolled by finely wrought instruments applied with 
V AMCO Recuperative thoughtful precision. 


“One way Fired ie Be ; ' 
: The Fulton Building here in Pittsburgh, where 


Soaking Pit Furnaces 
a AMCO has lived some twenty-five years, has been 


Continuous Heating Furnaces purchased by “Uncle Sam”. So we must move. But, 


V The AMCO Recuperator from our new home in the Chamber of Commerce 


Y Complete Open Hearth Plants Building, Amsler-Morton will continue to provide 


¥ Pulverized Coal Systems alert and constantly improving engineering and con- 





Y Fuel Oil Systems tracting service to the steel industry. 








CHAMBER OF COMMERCE BUILDING, PITTSBURGH, PA, 
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CLEVELANDS AT 
LUKENS STEEL COMPANY 


Lukens Steel Company bought its first Cleveland Worm 
Gear Speed Reducers to drive Conveyors, in 1926. 


Also in the new 120” Mill Cleveland Worm Gear 
Units and Speed Reducers are driving Ingot Buggies, 
Screwdowns, Tilting Mechanisms, Edgers, Tables, 
Transfers, Turnovers, Shears, Levellers, Cranes and 
other equipment. 


Thus Cleveland upholds its record throughout the 
Steel Industry—repeat orders based upon consistent, 
trustworthy performance in tough spots. Cleveland 
made its first installation 29 years ago—many of the 
earliest Units are still operating, and modern Cleve- 
lands are serving almost every Mill application. 


The Cleveland Representative will help to make this 
unique experience profitable to you, in selecting and 
specifying new Drives for your Mill. The Cleveland 
Worm & Gear Company, 3278 East 80th Street, 
Cleveland 4, Ohio. 


Affiliate: The Farval Corporation, Centralized Systems of Lubrication 
In Canada: Peacock Brothers Limited 


CLEVELAND 























































 ¢geermenttss 136-year-old Lukens Steel 

Co., turns to Farval for positive lubrication 
of the 206” mill stand shown above—largest 
Plate Mill in the world. Continuous operation 
is thus assured, with no need for shutdowns 
to lubricate. 


In addition, Farval Centralized Lubricating 
Systems have been installed on the 112” and 


Farval — the Dualine System with the Posi- 
tive Piston Displacement Valve—that has but 
2 Moving Parts—is Fully Adjustable—with a 
Tell-tale at each bearing to show the job is done. 


FARVAL 


on the world’s 


largest 
Plate Mill 





120” Plate Mills at Lukens. Cranes, Tables, 
Turnovers, Transfers, Shears and Pilers are 
likewise Farval-equipped. 


There are more Farval Systems installed on 
Steel Mill equipment than all other makes com- 
bined. Positive lubrication can reduce your 
operating costs, too. Your nearby Farval Repre- 
sentative has valuable information for you. 


The Farval Corporation, 3278 East 80th 
Street, Cleveland 4, Ohio. 


Affiliate of The Cleveland Worm & Gear Company, 
Industrial Worm Gearing 
In Canada: PEACOCK BROTHERS LIMITED 


EWA 


CENTRALIZED SYSTEMS OF LUBRICATION 
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Electrical Power Supply 


FOR STEEL MILL LOADS 


.... few people not connected with the steel 
industry realize the extent of its power de- 
mand .... the following paper describes the 
selection of a power system for a steel plant 


and the factors on which it is based... . 


by FZ. W. Cramer, ELECTRICAL ENGINEER 


CARNEGIE-ILLINOIS STEEL CORPORATION 


PITTSBURGH, PENNSYLVANIA 


A A REPORT of the Federal Power Commission dated 
July 1945, on the subject “Industrial Electric Power 
in the United States” contains the following statistics 
showing the relative importance of steel mill electric 
power loads, in the year 1944: 
Total electric power generation 
SS ee eee . 279,500,000,000 kwhr 
Used by manufacturing and ex- 
tracting industries... . 158,800,000,000 kwhr 
The major users of this power were: 
ee ee 29,163,000,000 kwhr 


b. Iron and steel. ............ 23,290,000,000 kwhr 
c. Non-ferrous metals......... 20,755,000,000 kwhr 
EO Se ae 11,037,000,000 kwhr 
e. Transportation. ........ 8,908,000,000 kwhr 
ee A SE ee 8,815,000,000 kwhr 


The above figures show that the steel industry was 
the second largest consumer of electric power in the 
above classification and 8.3 per cent of the total power 
and 14.7 per cent of the industrial power in the U.S. A. 

In the year 1944, there were produced in the U.S. A. 
89,550,000 tons of steel ingots, which with the above 


Presented before the Midwest Power Conference, Chicago, IMlinois; April 5, 1946" 
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power consumption shows an-average of 261 kwhr used 
per ton of ingots produced. In 1939, 52,800,000 tons of 
ingots were made with a consumption of 12,245,000,000 
kwhr or an average use of 232 kwhr per ton. This 
comparison indicates the effect of the large electric 
furnace installations which require about 650 kwhr to 
produce a ton of steel ingots plus the increased electri- 
fication of processes made during the emergency. 

The above figures are for the steel industry and are 
greater than those from the individual steel producing 
plants excepting those plants where the major steel 
making units are electric furnaces. A modern integrated 
plant with coke ovens, blast furnaces, primary and 
secondary mills including a wide strip mill, which also 
sells semi-finished and heavy products will have an 
average electric power consumption of from 125 to 
175 kwhr per ton of ingots. 

Before discussing a power supply for these steel mill 
electric loads, the type and possible magnitude of some 
of the composite parts making up the total should be 
investigated. 


TYPE OF LOADS 


The electric power loads from coke plants and blast 
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Figure 1 — Chart of load for 2-70 ton electric furnaces 
showing how some of the quick power swings are 
greater than 25,000 kw. 


A 


Figure 2 — Power required for flywheel motor generator 
set used to run 160 in. reversing plate mill. The heavy 
line is the power the 9000 hp wound rotor induction 
motor takes from the line, and the curve bounding the 
shaded area shows the power taken by the 2-5000 hp 
motors on the main drives in each of eleven passes. 





ao 70 6 So 4 Bb WW '0 ° 
<——~we SECONDS 


furnaces are fairly constant and will be discussed later. 
In the steel making division, the electric furnaces 
create a peaking type swinging load that has quite a 
bearing on the power supply. At the present time, an 
annual capacity of close to 8,000,000 tons of ingots per 
year has been installed for this type of melting. Many 
of these furnaces have 10,000 to 15,000 kva in trans- 
former capacity which is required during the melting 
period. Figure 1 shows the type and extent of the power 
load from 2 - 70 ton furnaces. Some of the quick swings 
on this particular chart are greater than 25,000 kw. 
Scheduling of heats, special controls, and care in placing 
the scrap in the furnaces help reduce these swings, but 
results like those shown on the chart are representative 
of this type of loading. 

After the steel has been made and cast into ingots, 
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it goes to the primary mills to be reduced to blooms or 
slabs. These mills are usually driven by direct current 
motors up to 10,000 hp in size which receive their 
power from induction motor driven flywheel generator 
sets. Since the load duration is short, the flywheel 
absorbs the peaks so that the load on the power system 
is limited to some 6000 kw. Figure 2 shows this type of 
loading. The shaded sections show the power taken by 
the main drive d-c motors, while the heavy line shows 
the power taken by the wound rotor induction motor 
from the line. 

The blooms and slabs from the primary mills are 
then taken to the finishing mills where they are reheated 
and further reduced. The modern sheet and tin mills, 
which produce the flat products, have as their primary 
reduction unit a wide strip mill. There are 28 of these 
mills now in operation with total capacity of driving 
motors on the largest mill of 42,500 hp. As the slabs 
are processed through the continuous stands, the total 
load is built up with a result as shown in Figure 3. In 
this chart, the system load was increased from 800 kw 
to 24,500 kw in 10 seconds and decreased from 22,000 
kw to 1200 kw in 7 seconds. This is a typical curve and 
does not represent the maximum conditions. 

The foregoing are loads that the power system in 
steel mills must supply. They are far different from the 
usual loads in utility systems. 

In order to present a more concrete example of the 
power requirements and supply for a modern steel mill, 
a modern integrated plant with an annual production 
of 1,500,000 tons of ingots, and finishing capacity as 
outlined below will be used as an example. These 
1,500,000 tons of ingots will be rolled into semi-finished 
and finished products as shown in the table below. 
Electric furnace production and wide strip mills have 
been omitted from the table in order to simplify the 
problem of power supply from waste fuels available in 
the plant. 








Blooms, 

Product, billets or Ingots 
Product tons slabs required, 

| required tons 
es 421,000 465,000 581,000 
Plates. ........| 244,000 | 290,000 342,000 
Sustwals............. 178,000 _ 200,000 235,000 
ar ...--e+-| 176,000 195,000 230,000 
Track accessories........ 37,000 45,000 | 57,000 
I  otkiedees<%> 34,000 40,000 55,000 
ES SN ei 1,089,000 | 1,235,000 1,500,000 





To produce the above products, the following rolling 
mills will be required: 
a. Blooming and slabbing“mill 
b. Billet mill 
c. 12 in. Bar mill 
d. 16 in. Bar mill 
e. Structural and rail mill 
f. Reversing plate mill 
g. Wheel mill 
h. Splice bar and mine tie plant 
The ingot tonnage shown in the above table will all be 
reduced in the combination blooming and slabbing mill 
which will result in an annual production of 1,235,000 
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tons of blooms and slabs. These are then assigned to 
the various secondary and finishing mills to produce 
the product mix required. In this example, the following 
annual production is assumed. 


| Blooms 

| or slabs Product, 

| required, tons 

tons 
eee 510,000 | 458,000 
Structural and rail mill 395,000 353,000 
| as .......| 290,000 244,000 
er haus Se 40,000 34,000 


From the billet mill the following billets will be used 
on the merchant mills to be rolled into the finished 
products. 


Billets, Product, 

tons tons 
10 in. Bar mill....... 245,000 221,000 
16 in. Bar mill............... 220,000 200,000 
Splice bar and mine tie.......... 45,000 37,000 


With the production of the various rolling mills 
established and the ingot tonnage determined, the iron 
and coke requirements can be calculated. These cal- 
culations are part of the power study in that both the 
coke and iron production have gaseous fuels as a by- 
product which can be used in the production of electric 
power, and in metallurgical processes. 

The quantities of iron required for ingot production 
varies in different locations and in different shop prac- 
tices, and is affected by the price of scrap. 

The amount of coke to produce a ton of iron also 
varies with many factors including the grade of ore and 
the analysis of the coke. 

The amount of coal required per ton of furnace coke 
produced and the resultant by-products also varies. 

For the above reasons, the data used in the following 
example, which was normal practice in one plant, would 
have to be checked before using at other locations. 

Basic data: 

1. Ingot production — 1,500,000 tons per year = 
125,000 tons per month. This will require ten or 
eleven 225 ton open hearth furnaces. 

2. Ratio of ingots to metallic charge in the open hearth 

is 0.9. Metallic charge per month = 125,000 ton + 

0.9 = 138,800 tons. 

Hot metal charge in open hearth = 60 per cent of 

metallic charge = 0.6 X 138,800 = 83,328 tons, 

which is the iron from the blast furnaces. 

4. For each ton of iron produced in the blast furnaces, 
there will also be produced 10,500,000 Btu in gas. 
This gas has a heating value of about 90 Btu per 
cu ft. The production of 83,328 tons of iron per 
month will therefore produce 874,974 millions of 
Btu in the by-product gas. 

5. For heating the stoves, blowing the furnace and 
losses, 36 per cent of this gas will be needed, leaving 
64 per cent or 559,964 millions of Btu available for 
producing steam and electric power and other 
heating. 

6. Modern steel mill power houses will produce a kwhr 


af 
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with 14,500 Btu of blast furnace gas as fuel. On this 
basis there could be generated each month from this 
unstorable by-product fuel 38,400,000 kwhr. Based 
on a 720 hour month this represents an average 
generation of 53,300 kwhr. 


og 


To produce this 83,328 tons of iron will require 1650 
pounds of coke per ton or 68,845 tons of furnace 
coke per month, or 826,000 tons per year. 


8. If the ratio of furnace coke produced to coal charged 
into the ovens is 66 per cent, then 101,000 tons of 
coal per month are required to charge the ovens. 


9. In general, such a coke plant will have, as a by- 
product of furnace coke production, sufficient coke 
breeze to generate all of this unit’s steam and electric 
power requirements. 

In this study, it is assumed that the 500 Btu coke 
oven gas will be used for metallurgical purposes and 
not used under boilers. It is also assumed that the coke 
breeze available will be used for miscellaneous steam 
requirements. 


Having determined the coke and iron requirements, 
the assigned tonnages of the various producing and 
rolling units, the electric power consumption of the 
assumed plant can be estimated together with the peak 
demands. Data on the kwhr consumption for the various 
operations in such a plant may be found by comparison 
of data from many existing plants and in the publica- 
tions of the Association of Iron and Steel Engineers. 


The annual estimated power requirements based on 
the previous assumptions are as follows: 


Figure 3 — Simultaneous demand of main drives of con- 
tinuous hot strip mill when rolling 6 in. 40 in. 
105 in. slabs to 0.060 in. x 4834 in. x 702 ft. 


++ 4 te eats 
+ 


es 
t++++ 4444 
tHe ee4 e+ 


++ t+ +++ 
tp these $e 4444444 


HHH HEHE Ee He eet tense 
+444 


te tee 


HHH He eot bgt o4t44 ++ $e titi+ 


+o + ooo eee 
tH pte 
++++tt i) 


Se 


+ 
St hott $444 $4 44444444444 44444444 


ISSSSSSSS FSSSSSSSSS FESeseeses Seeesst 


FH FHF Habe tee ttone 
+4444 + 
t Het tt+e te te tesnsee 
t+ottet+ ++ ty 
++ toe 
SS Sees 
tt te 


t+ tt 
+ 
+4 
tt ate 
+444 
++ 
$44 
+ $4++4++44 44444444 


+++++4+ 
Sees eeest 
+ 


$+ e+t44 ty 


+++ 
tHe te ti t+ +444 


Seeess' 
jesest 
seesesssi 
+++ +4444 $44 
SSS SSSs Sat 
SS Sees SSeeeserss 
ISSSSS SSSSSSee0' 
++++4 


++ 


+++ +H tt tt 
+ 


+++ +444 
t+ testy 
oo eos 


teehee eeree 


thee eee ePesereee 


++ ete 


seaseeeest 
HHH tote dene pete 


+++ 4+ +444 + 
+ 


+ 


+ 


+ 


+444 


t+ tte 


on oo 


tee 


+ 

















i 














| Annual | 

Mill or department production Kwhr Total 

in tons per ton) kwhr 
Coke plant De ads eek caeee 826,000 | 17 | = 14,042,000 
Blast furnaces.............. 1,000,000 | 10 | 10,000,000 

ee 1,500,000 | 8 | 12,000, 
Blooming mill............... 1,235,000 | 26 32,110,000 
ES son oNis en reenbis | 458,000 28 12,824,000 
ER ois css vbabadieds 34,000 | 110 3,740,000 
Se eee | 221,000 65 14,365,000 
16 in. Bar mill..............| 220,000 55 | 11,000,000 
Structural and rail mill....... 353,000 60 | 21,180,000 
SE we a> 5g vind 244,000 87 | 21,228,000 
Splice bar and mine tie. 37,000 70 | 2,590,000 
Miscellaneous pumps, shops, ‘Avgload 7000 kw \| 61,320,000 

compressors, lighting, ete... x ; 8760 hours 

I ee a a Re | 216,399,000 


The above total represents an average consumption 
of 18,000,000 kwhr per month. Previously it was shown 
that there would be blast furnace gas available to 
generate 38,400,000 kwhr per month, hence so far as 
average loads are concerned, this plant can generate 
all electric power requirements from a by-product fuel 
that would otherwise be wasted. 

The next step in the process is to estimate the 15 
minute peak demand on the system. This is done by a 
combination of several methods. Steady loads like the 
miscellaneous, coke plant, blast furnaces and open 
hearths have a ratio of about 0.9 of peak load to 
average. The rolling units when operating full have 
rather definite peak loads which are determined by the 
size of the equipment and the rolling schedules. After a 
summation of all the peak loads is made, a diversity 
factor has to be used to estimate the combined load or 
the total system peak. For this particular problem, the 
following tabulation shows one method of estimating 
this total. 


tion is at a rate of 24,600 kw and the ratio to 15 minute 
demand 64 per cent. On a purchased power basis this 
would represent 460 hours use of the demand. 


Having determined the amount of the electric load 
and the availability of unstorable blast furnace gas, the 
problem of supplying this power becomes one of 
economics. 

The data developed shows that at capacity opera- 
tions, the available blast furnace gas will produce 53,300 
kwhr. Uses for the remainder of this gas would be 
analyzed in the fuel balance that would be made up in 
a companion report when the assumed plant was being 
engineered. 

If we assume that normal operations of this plant 
are 80 per cent of capacity, it would produce 80 per 
cent of this available gas or sufficient to generate 43,000 
kw average. The peak demand however, would approxi- 
mate 90 per cent of the capacity demand or 34,500 kw. 

How to supply this load is the next problem to be 
analyzed. 

In starting this analysis, some rough estimates on 
amount of money that can be justified for investment 
in power producing facilities will serve as a guide. 

For 80 per cent capacity operations there will be 
required 172,000,000 kwhr. We will assume this can 
either be purchased or generated. If purchased, let us 
assume the average price will be $7.00 per 1000 kwhr. 
On this basis, the annual bill would be $1,204,000. 

Now a modern steel mill power house has an operating 
cost, without fuel, which in this case is one which 
otherwise would be wasted, of about $0.55 per 1000 
kwhr. This does not include taxes, depreciation, or 
insurance. For these, we can assume 11 per cent of the 
investment. In addition to this, a return on the invest- 
ment of 124% per cent should be attractive. From these 





Avgkwhr Ratio | 15 min 














Working 
Mill or department Annual hours per avg load demand, 
kwhr per year operating hr to peak ons 
Coke plant. etek ihe ngedink tek mp ewaees | 14,042,000 8,760 1,590 | 0.9 | 1,770 
EN £65 260.0 o> x ievesaees 10,000,000 8,760 1,150 | 0.9 1,280 
oo. i ks o deme oe | 12,000,000 8,760 1,370 0.9 1,520 
ee ca 32,110,000 7,488 4,300 pats 5,400 
se Bene o> aly aces | 12,824,000 5,000 2,550 4,000 
a ee 14,365,000 5,500 2,620 3,500 
III ooscucevcecesnsveces 11,000,000 5,300 2,080 3,000 
Structural and rail mill............. 21,180,000 5,000 4,220 | 5,000 
Plate mill. {An ei re 21,228,000 4,000 5,300 6,500 
Wheel mill. eerie eS 3,740,000 4,500 830 1,000 
Splice bar and mine tie. hte 2,590,000 4,500 575 von 650 
Miscellaneous..................... | 61,320,000 8,760 7,000 0.9 | 7,800 
at kt ir ge ors 33,565 | 41,420 


If we apply a diversity factor of 0.9 to the rolling 
mill loads, this total is reduced about 3000 kw, which 
results in an expected 15 minute demand of 38,420 kw. 
This gives a ratio between the week day average power 
consumption and the 15 minute peak of 87.0 per cent. 
The figures also show an average kwhr consumption 
per ton of ingots produced of 141. 


Some plants use a figure showing the relation of the 
average hourly consumption which is the monthly 
consumption divided by 720 hours, to the 15 minute 
demand. In this example this average hourly consump- 
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figures the following deductions can be made: 
1. Cost of purchased power. . $1,204,000 


2. Cost of operations, without fuel, of power 





NN PN ae oe es Te 94,600 
EEE A oe $1,109,400 
De — taxes, 
ete.. owt - Bras 
Return on invest- 
ment............12\% per cent 
ein Snakes 23.5 per cent of investment = 
$1,109,400 
Maximum investment = ............ $4,700,000 
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There are at least 3 schemes of providing generating 
capacity. The estimating figures used are based on those 
for 1939, since present day prices for labor and material 
are too unsettled to get comparisons. 


1. Install a single 40,000 kw turbo-generator with one 
boiler, and distribute at generator voltage of 13,800. 
This plant could be built for $90.00 per kw. It 
would, however, require a standby service from a 
utility to the extent of 25,000 kw which would cost 
about $450,000 per year. This combination, allowing 
$200,000 for the cost of installing utility connection, 
would cost: 


$90.00 XK 40,000 kw................. $3,600,000 
Utility connection................... $ 200,000 
Ee ee eee $3,800,000 
Operating cost of station (excluding 
Ne Oa Tt gn ot a ees Wa Kad de Ge $ 94,600 
ee re a 450,000 
pT $ 544,600 
Cost of all power purchased............. $1,204,000 
Operating costs, scheme 1............... 544,000 


Left for taxes, depreciation, return on 
NS 6 es Stes oy an % 680,000 
= 17.4 per cent of investment, 


2. Install two 20,000 kw turbo generators with two 
boilers and distribute at generator voltage. 

At 1939 prices, this plant would cost about $110.00 
per kw installed or $4,400,000. Operating costs would 
be about $10,000 more per year than the single unit 
or roughly $104,600 per year. Then if compared with 
cost of purchased power.............. $1,204,000 
Operating cost of station (excluding fuel) 104,600 


Left for depreciation, taxes, return on 
SUV OMEIINIE, GOB. 655s case's ees eevee $1,099,400 
= 25 per cent of investment. 


3. Install three 12,500 kw units with three boilers and 
distribute at generator voltage. 

On the same basis as previously used, this plant 
would cost about $125.00 per kw installed or a total 
of $4,690,000. The operating cost would be about 
$7,500 per year above the two unit plant, or a total 
of $112,100 per year. The comparison in this case 
becomes: 


Cost of purchased power.............. $1,204,000 
Operating cost of station (excluding fuel) 112,100 
Left for depreciation, taxes, etc... ..... $1,091,900 
= 23.4 per cent of investment. 


These rough approximations would indicate that a 
power house with two 20,000 kw units would give the 
best return on the investment. Turbine outages other 
than the planned inspections are rather small, and with 
these two units operations would be planned so that 
an outage would have tne least effect on production. 


The operation referred to in the above study is typical 
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of any integrated steel plant without electric furnaces 
or wide strip mills. The available blast furnace gas, 
which due to its low heat content can best be used under 
boilers near the point of production and transformed 
into electric energy which can be transported long 
distances, is more than sufficient to supply the electric 
plant load. 


There is another combination that has been worked 
out in a few cases. Blast furnace gas is an unstorable 
fuel and must either be used as produced or wasted. 
The production of this gas is rather constant for a 
given furnace operation and is continuous 24 hours a 
day, seven days a week. This means that due to the 
variable power load there is wastage in the load valleys 
or if other consumers have been found for the gas, it 
necessitates burning oil or coal to furnish power for the 
peaks. 


In the instances referred to, an arrangement was 
made with a utility to interchange power on a basis of 
economic advantage to both parties, which resulted in 
an installation of only one turbine and one boiler in the 
steel mill power house and the excess steel mill power 
was taken by the utility at a rate satisfactory to both 
parties. 


In the previous discussion, large electric furnace loads 
and those from the wide strip mills were eliminated. A 
common war time installation of electric furnaces had 
a demand of some 25,000 kw. However, during melt- 
down periods, where two and perhaps three furnaces 
were melting at the same time, the quick swings due 
to the 20 inch electrodes making or losing contact with 
the scrap would at times approximate 35,000 kva. On 
single or two turbine operation, it is not possible for the 
machines to handle this rapid rate of rise or decline 
and wide fluctuations on frequency and voltage result. 


Practically all of these installations have been con- 
nected to large utility systems where the swings could 
be absorbed by a number of generators and have little 
effect on the system. 


The wide strip mills have the same type of quick 
swinging loads, and although some few of these mills 
are supplied from isolated systems, the great majority 
have a utility connection. 


In concluding this brief paper on power supply for 
steel mill loads, the reason for steel mills with blast 
furnace production being in the power business is re- 
peated as follows: 


These furnaces produce quantities of low heating 
value gas that cannot be stored or transmitted eco- 
nomically long distances and furthermore is not suitable 
for many metallurgical operations. It does make a good 
boiler fuel and steam can be transformed into electric 
energy that can be transmitted to points of usage. It 
is good business for steel companies to utilize this gas, 
which is common practice, but normal power require- 
ments in excess of the amount that can be generated by 
this unstorable fuel are often purchased from power 
companies. 
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Cartou Products 
IN THE STEEL PLANT 


.... the use of carbon instead of ceramic 
linings in blast furnaces and in other steel 
mill applications has many possibilities ... . 


some recent applications are described in the 


following paper.... 


by Frank Vesburgh 


NATIONAL CARBON COMPANY 


NEW YORK, NEW YORK 


A OVER the years carbon and graphite have played 
an important but unpublicized part in the iron and steel 
industry. Those who operate electric steel furnaces 
appreciate best the unusual qualities of carbon, but 
even they have thought of it chiefly as a means for 
getting power into the furnace. 

It is strange that only in the last ten years has real 
advantage been taken of a material having qualities 
that should make it extremely valuable for many pur- 
poses. At this late date it is hard to say why that has 
been so. Perhaps the carbon manufacturers have not 
been forceful enough in presenting the good qualities 
of carbon to the iron and steel industry, or it may have 
been the disinclination of that industry to experiment 
with an unfamiliar material, There has been a change 
of attitude today and the two industries are co-operating 
in a way that must result in mutual good. 

Chronologically, the oldest recorded use of carbon in 
which the ferrous industry has any great interest was 
in crucibles made from a mixture of natural graphite 
and clay, a use that dates back to early in the 19th 


Presented before the Birmingbam and Pittsburgh Sessions of the Annual Meeting, Sep. 
tember 17 and 26, 1945. 
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century and which reached its peak during World War 
I, but is now of relatively small consequence because 
of the advent of the electric furnace. Just how early in 
history this application appeared does not seem to be 
known. 

Apparently the next recorded use of carbon is as a 
furnace lining material. It was a Scot, Henderson of 
Glasgow, who, early in the eighteen sixties first took 
advantage of the unusual qualities of carbon and lined 
the hearth of a ferromanganese furnace with blocks 
probably made of retort carbon and tar, molded and 
baked. 

Burger of Germany in 1886 was the first to try carbon 
in a blast furnace, though the furnace of his day was 
ill designed for the introductory use of carbon as a 
refractory. The experiment was reported in Stahl and 
Eisen in 1890 (“Carbon Linings for Blast Furnaces,” 


4 


by F. J. Vosburgh, A. I. S. E. Yearbook, 1940). 

There were excellent reasons for using carbon in 
German blast furnaces. First, the refractories were 
relatively poor; second, the German ores were low 
grade with consequent large volumes of highly corrosive 
slags which were very hard on the refractories available. 
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As a result, there was much experimenting with carbon 
brick and small blocks, many of which were made by 
the blast furnace people themselves and were of 
questionable quality. As mentioned previously, how- 
ever, the furnaces were ill adapted to carbon use and 
the results varied from good to bad. In spite of this 
fact, the use increased until in 1939 when it is reported 
that 85 per cent of German iron was produced in 
‘arbon-lined furnaces. 

All types of carbon linings were tried: bricks, large 
and small blocks and tamped paste. Carbon was put 
in the hearth only, hearth and side walls of the hearth 
section, and carried beyond the top of the hearth jacket 
clear to the mantel. Carbon was a “‘natural’’ for the 
application so long as it was not exposed to oxygen and 
carbon dioxide. Improvement in the construction of 
blast furnaces, particularly making the shells of the 
lower part of the furnace more nearly air-tight, helped 
to prevent the inward leakage of air and thus provide 
conditions suitable for the use of carbon. 

The outstanding properties of carbon in this appli- 
cation are: (1) carbon is not affected by blast furnace 
slags, no matter how corrosive; (2) molten iron does not 
attack carbon, since if anything the iron carries an 
excess of carbon; (3) no temperature attained in blast 
furnace operation is high enough to affect the shape of 
carbon; (4) at the blast furnace’s highest temperature 
the strength of carbon is equal to its strength at room 
temperature. These facts are not true of ceramic 
materials. 

Compared with clay refractories, carbon products are 
to some extent relatively expensive because of the dif- 
ference in cost of such raw materials as coal, petroleum 
coke and pitch, versus clay and water. Linings of car- 
bon paste tamped into place hot are the cheapest form 
of carbon; at least the carbon paste itself is cheaper 
than formed and baked carbon blocks or bricks, but it 
is doubtful if the tamped carbon lining is sufficiently 
lower in cost than the brick or block lining to be of 
consequence. 

No report can be made on German tendencies but 
certainly English operators, who until recently have 
used only tamped paste, are now turning to carbon 
brick. G. D. Elliot, superintendent of blast furnaces, 
Appleby-Frodingham Works of United Steel Com- 
panies, Ltd., has said in substance that when carbon 
paste bakes in, there are apt to be a few large cracks 
instead of many small ones and that while some have 
success with tamped-in linings, others have had serious 
run-outs. 

The carbon brick, in sizes corresponding to the cer- 
amics generally used, are next in cost, particularly the 
homemade variety carrying wide tolerances. The home- 
made variety are usually low in apparent density, low 
in strength and not too accurate in shape. However, if 
the brick are made in accordance with strict manu- 
facturing standards they are therefore of much higher 
quality. The installed cost of such brick is higher than 
that for the large carbon blocks, especially if the user 
insists on close tolerances of #; - 1% in. on all dimen- 
sions, as seems to be the tendency in the United States. 

To a blast furnace operator the use of carbon brick 
or small blocks seems a logical step of development, 
but in taking that step he neglects or fails to realize 
the fact that carbon can be easily fabricated into blocks 
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weighing 3 to 4 tons each. Such blocks are homogeneous 
from end to end and face to face, and are not subject 
to heat shock in spite of their size (See Figures 1, 2, 
and 3). Use of blocks in the largest possible sizes that 
‘an be handled easily cuts the number of joints from 
thousands to a few hundred. Laying a block that is 
the equivalent of as many as 1,000 — 9 in. straights is a 
much simpler and much quicker operation than laying 
that number of brick. 


When large blocks are used for lining the furnace, 
those in the wall are machined so that butting faces, 
made up with carbonaceous cement, are tightly joined, 
for wide paste joints are not easily handled in the 
vertical position. It is recommended that joints between 
the hearth blocks be 144-2 in. wide and filled with 
‘arbon paste tamped in hot. The carbon paste is the 
same material as that in the blocks and, upon baking 
in, makes a tight joint and produces a hearth of almost 
monolithic structure. 


Some operators will undoubtedly prefer machined 
joints in the hearth despite the greater cost. Much can 
be said for each type of joint. Blast furnace operators 
are accustomed to tight joints when laying ceramic 
blocks, even requiring that the blocks be ground. On 
the other hand, for nearly forty years ferro-alloy furnace 
operators have used only wide joints when laying up 
the carbon blocks in their furnaces and rarely if ever 
attempt to use tight joints. Certainly ferro-alloy fur- 
naces are as hard on refractories as blast furnaces. 


Whereas it may be said that the carbon lining of a 
blast furnace for the hearth and hearth walls will be 
more costly than a clay brick lining, nevertheless the 
important factor is that if at the end of a campaign no 
salamander is found in the carbon lined furnace (this 
should be the case judging by the evidence available) 
then the extra cost of the carbon is of little consequence. 
Any comparison should include the cost of removing a 


Figure 1 — Installation of carbon brick lining in a blast 
furnace. 





























Figure 2 — Carbon block lining for a blast furnace assem- 
bled on a manufacturer’s floor for inspection. 


salamander weighing up to 1500 tons. When to that 
cost is added the value of 10 to 20 days of lost time at 
$1,000.00 or more a day, the carbon lining is cheap at 
almost any price. In addition, if run-outs are prevented, 
then a very important objective will have been attained. 

Carbon linings will come close to being competitive 
on a dollar basis when the carbon is carried to the 
mantel, as is generally the case abroad, for then the 
higher cost of the carbon is offset by the cost of the 
cooling plates extending upwards from the top of the 
hearth jacket, a figure that makes up one-third to one- 
half of the cost of the ceramic lining. With the present 
antipathy of blast furnace operators to shower-cooling 
or anything remotely resembling it, that day may be a 
long way off but it will undoubtedly come. 

Blast furnace operators have been slow to use carbon 
in their furnaces; in fact, up to 1937 practically no use 
had been made of it. In that year one superintendent 
tried out carbon paste in the hearth of a furnace. Since 
1943 a great deal more interest has been shown in the 
material and as of August 1, 1945 progress has been as 
follows: 

Hanna Furnace Company, Buffalo, New York has 
put layers of carbon paste in the hearths of two fur- 
naces. Carnegie-Illinois Steel Corporation, Pittsburgh, 
Pennsylvania has installed one hearth and side wall 
lining, and has purchased a second lining of ceramic 
sized blocks. Interlake Iron Corporation, Duluth, Min- 
nesota has purchased a carbon lining for hearth and 
side walls made of large blocks. Carnegie-IIlinois Steel 
Corporation, Chicago, Illinois has installed in the hearth 
of one furnace a pad 36 in. thick of large blocks which 
run from shell to shell. National Tube Company, 
Lorain, Ohio, has ordered a carbon lining similar to the 
Carnegie-Illinois, Pittsburgh, lining. At least 3 other 
linings are being discussed as probabilities for 1946. 
Following close on the heels of the use of carbon for 
blast furnace lining in Europe came the use of carbon 
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Figure 3 — View into furnace showing hearth blocks and 
iron notch of a blast furnace carbon lining. 


for lining electric ferro-alloy furnaces (Figures 4 and 5). 
In that application, the furnace operator practically 
had no choice, he had to use carbon and such is still 
the case. The alloy furnaces in which the steel producer 
is interested, that is, those in which ferrosilicon, ferro- 
manganese and ferrochrome are made electrically, are 
with very few exceptions lined with carbon because 
that is the only material that will adequately resist the 
corrosive slags at the high temperature required for the 
production of the alloys. Such furnaces vary greatly in 
size from a few hundred horsepower to those of 25,000- 
30,000 horsepower in which calcium carbide is produced. 

The period from the late nineties until after World 
War I marked a time of tremendous expansion of the 
uses of carbon and graphite, although primarily as 
electrodes for electric furnaces of all kinds, and for the 
various types of electrolytic cells which quickly followed 
Acheson’s invention of electric furnace or synthetic 
graphite. The patent files are filled with inventions 
applying the materials to one purpose or another, but 
little came from most of them. 

With the recession following the war the carbon and 
graphite manufacturers naturally investigated those 
places where sales could be expanded to take up their 
greatly increased plant facilities made necessary by 
World War I. 

One of the developments of that period was carbon 
brick which first found use in lining digesters for the 
production of sulphite paper. From that it was a short 
step to lining pickling tanks as shown in Figure 6, where 
carbon found acceptance because of its resistance to 
attack by the corrosive solutions, In 1926, Acme Steel 
Company in Chicago first put in carbon brick for han- 
dling dilute HeSO,4, and the Leechburg Steel Company 
in 1930 was the first to use carbon for the more corrosive 
solution required for pickling stainless steel. Some of 
the earliest lined tanks are still in service, well proving 
the value of carbon in that application. Today carbon 
brick are made in a wide variety of sizes including the 
usual wedges, arches and straights in the 9 K 4% X 
2% in. standards which are widely used in both the 
iron and steel and chemical industries. Carbon brick 
may be laid up with most of the chemical cements as 
well as the carbon cements. Practically all stainless steel 
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pickling is done in carbon lined tanks because of the 
corrosive nature of the pickling solution. 

Another development of about the same period was 
carbon Raschig rings, small, hollow cylinders of carbon 
now widely used in the chemical industry. The first 
steel plant use was by American Steel & Wire Company 
in scrubbing towers for removing CQ in connection 
with a bright annealing process. The carbon Raschig 
rings have all the good qualities of carbon in so far as 
resistance to chemical attack is concerned and are 
particularly useful in caustic solutions. The rings are 
much lighter than metal and ceramic rings which may 
be an important consideration when designing equip- 
ment. 

An application of carbon which had its beginning in 
1928, was the use of carbon tubes in a Cottrell precipi- 
tator for the recovery of phosphoric acid. The experi- 
mental work employed tubes made by boring holes 
through 12 in. diameter electrodes. The operation was 
so successful that the tubes were produced in quantities 
to permit equipping an entire tower which soon led to 
building the tower itself of 8 K 8 X 120 in. carbon 
blocks laid up with carbonaceous cement in log cabin 
fashion in place of a tower built of chemical brick. The 
first tubes were still in service in 1942 when the equip- 
ment was shut down because of a change in operations. 
This use of a large carbon structure encouraged the 
Carbide and Carbon Chemicals Corporation at South 
Charleston, West Virginia, which had been using carbon 
tubes in a Cottrell precipitator for the recovery of 
sulphuric acid, to install a carbon tower. These carbon 
tubes had outlasted two chemical brick towers and 
were still in such good condition that they were re- 
instatled in the carbon tower when it was built, and are 
still in service. 

The carbon tower was built of slabs 114% XK 28% in. 
X up to 15 ft long, so laid up with cement that special 
corner blocks held the wall blocks together. The tower 
was 15 ft square, 27 ft high, surmounted by a stack 
17 ft high made of carbon tower sections 38 in. outside 
diam X 33 in. inside diam X 36 in. long. Construction 
of the structure took ten days compared with 5 to 7 
weeks needed for chemical brick. 

A unique part of the construction was the use of 
carbon beams 4 in. wide by 28% in. deep and 13 ft long 
for supporting the 81 carbon tubes installed. The beams 
replaced single brick wide arches which were very 
difficult and time-consuming to install and expensive 
to maintain. The first tower has been in daily use for 
more than 5 years with no sign of deterioration. 

World War II brought about tremendously increased 
need for sulphuric acid in the manufacture of explosives 
with the result that increased quantities of carbon tubes, 
beams and blocks were purchased for construction of a 
great many Cottrell precipitators used in acid recovery 
units in connection with explosives plants. 

It is impossible to cover all the many minor uses of 
carbon as they developed, but by 1930 the unusual 
qualities of carbon and graphite were being appreciated 
and since then these materials have come into their 
own. It is probable that the development of a truly 
impervious carbon and graphite was the spark that 
started the wide expansion. Those familiar with carbon 
realized if it could be made impervious (both carbon 
and graphite are porous to the extent of 20-30 per cent) 
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Figure 4 — Carbon hearth blocks for a ferro-alloy furnace 
lining. 
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Figure 5 — Carbon lined ferro-alloy furnace in operation. 








Figure 6 — Carbon brick lining for.a pickling tank. 



































Figure 7 — Plate heater made of impervious graphite hung 
on edge of tank. 


such a product would find wide use provided the im- 
pervious material lost none of its inherent properties. 

The first application of the new products, now well- 
known as “‘Karbate’” materials, a trademark for im- 
pervious carbon and graphite, was in heat exchangers 
where it was possible to take advantage of one of the 
outstanding characteristics of graphite, namely, high 
heat transfer. Probably no characteristic of graphite 
has caused as much comment as its ability to transmit 
heat, in extent about equal to brass and aluminum, 
three times that of carbon steel, five times that of 18 
and 8 steel and 100 times that of glass and ceramic 
materials. Where resistance to corrosion, combined with 
the transfer of heat was a problem, impervious graphite 
filled a long felt want. 


HEAT CONDUCTIVITY OF VARIOUS MATERIALS 


Material Btu/ sq ft/°F/ ‘he /ft 
Boers, 224 * 32F 
Aluminum. . ...| 75-131 ** (Room temp) 
Ee ee 93 ** (Room temp) 
Karbate No. 21, 22 and 28 | graphite 


A ras yiaidia a we sdaiew.s 75 200 F 
Admiralty. . eee bee 65 ** (Room temp) 
Tantalum. ae 32 ** (Room temp) 
Hi silicon cast iron... .... : 31. + ** (Room temp) 
Steel, 1 per cent carbon. . eer 


Chemical lead. : 20 ** 32-212 F 

—" ae nee 17-20 ** 32-212 F 
18-8... 7.3-17.0 ** 32-212 F 

Nickel chromium (17 per cent nickel, 
13 per cent chromium)... 

Karbate No. 11, 12 and 18 (Carbon 
base)....... 3 100 F 
Boro silicate glass. bia 0.63 *** 86-167 F 

Chemical stoneware be Tee — * 
Fireclay brick 0.6-0.74 *** 932 F 


8.5 ** (Room temp) 


* International Critical Tables. 
** Chemical and Metallurgical Engineering, November 1938 


pages 633-659. 
***“Heat Transmission” — (McAdams, 1933) page 314. 


The iron and steel industries, many in the chemical 
field and the plating field, are using constantly increas- 
ing numbers of heat exchangers of several types built 
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around impervious carbon and graphite materials. The 
first use of tube bundles of this material was in the 
electrolytic tin plating line of the Carnegie-Illinois Steel 
Corporation at Gary, and the exchangers are still in 
service after nearly 8 years. 

Many .of the first exchangers were of the coil or 
concentric tube types. These did their work, but in the 
rough handling that seems to be a part of making steel, 
the tubes were occasionally broken. A different and 
stronger type of heater was needed, and it has been 
developed and is increasing the field of application of 
the material. This type of equipment, called plate 
heaters, may be used for either heating or cooling. A 
plate heater consists of one or more slabs of graphite 
4 X 10 x 48 in. drilled lengthwise and crosswise to 
provide the channels through which the heating medium, 
steam or hot liquid, or cooling medium may flow. The 
faces of the plates are grooved to provide additional 
surface, and several plates may be cemented together 
to increase the capacity. The plate heaters may be hung 
from the edge of a tank as shown in Figure 7 or sup- 
ported from the bottom and generally placed so as to 
be out of the way of material entering or leaving the 
tank. Seale or sludge if it forms on the plates can be 
easily removed. 

Impervious carbon and graphite materials resist all 
but the most highly oxidizing chemicals and are par- 
ticularly useful in handling phosphoric, hydrochloric, 
hydrofluoric, and sulphuric acids and mixtures of nitric 
and hydrofluoric acid. The material resists hydrochloric 
acid at all concentrations and at temperatures up to 
boiling, which has made it useful in the manufacture 
of the acid as well as in acid application fields. 

While it was an achievement to produce the imper- 
vious material as pipes, blocks, etc., it was necessary 
to go much further if industry were to be satisfied. 
Fittings, elbows, tees and couplings were needed, then 
valves and pumps and many complicated forms of 
equipment, such as condensers, cooler-absorbers, ete. 
One by one those were made available to the various 
industries. 

Valves were first made in diaphragm type, which was 
a rather simple adaptation of the impervious material 
to a new use. Eventually a “Y” type valve was made, 
but that type is heavy and awkward to use. Now a 
standard globe valve is available in the one and two- 
inch sizes that is giving excellent service. 

The pumps are so made that the corrosive chemical 
comes in contact only with the carbon and graphite 
parts, and such pumps have been in service several 
years in a number of plants handling most corrosive 
chemicals. A large number are handling hydrochloric 
acid and hydrofluoric acid. The pumps range in size 
from 50 gallons per minute against a 50 ft head to 
480 gallons per minute against a 70 ft head. Figure 8 
shows one model pump. 

In the beginning of the application of impervious 
‘arbon and graphite materials in the various fields, 
pipes were joined together or joined to other equipment 
by threaded, flanged, and cemented means. The physi- 
cal properties put these materials in the structural 
materials class along with ceramics and glass. Accord- 
ingly, a line of special fittings has been designed so that 
tubes can be joined together or attached to other equip- 
ment with entire satisfaction. 
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Figure 8 — In this pump the corrosive chemicals come in 
contact only with impervious carbon and graphite 
parts. 


for stools, both as circular and rectangular inserts set 

At about the time the impervious carbon and graphite 
materials were developed, experimental work was 
started on the use of carbon mold plugs, Figure 9, in 
place of ceramic. The application was so successful 
that the plugs were then made in quantity for this 
service. The carbon material was more expensive than 
clay, but the cost per plug has been reduced by volume 
production to a point where, considering the advantages 
of the carbon material, it is economical. With proper 
handling, carbon plugs may be used several times. Hot 
metal does not stick to carbon, the use of carbon 
eliminates the danger of inclusions, while there is ab- 
solutely no evidence of carbon pickup even with low 
carbon heats. The use is expanding and has become 
standard practice in many mills. 

A number of mold plug designs have been tried out, 
but the most popular size is now approximately 6 in. 
largest diameter and 3-5 in. thick. A design called the 
mushroom plug, in which the top is flared out to cover 
more of the bottom of the mold, was investigated; but 
results did not appear to warrant the costs. It is 
probable that a size slightly larger than 6 in. will be 
the final design, so that, with reasonable care, the 
stream of metal will always impinge on the carbon. 
Such a plug should be satisfactory and economical. 

A natural development growing out of the carbon 
mold plug application was the adoption of the material 


into or cast in the iron stools, or as the complete stool. 
Both carbon and graphite have been tried for this pur- 
pose and results indicate that graphite is the more 
economical material. 

Bethlehem Steel Company at Bethlehem, Pennsyl- 
vania, was the first to make a thorough trial of carbon 
and graphite stools. A tapered dise 20 in. in diameter 
was used, set into the underside of the stool and held 
in position by a steel plate under it. Iron inserts had to 
be replaced after each pour, a hot, disagreeable job on 
which it was difficult to keep men. The graphite insert 
lasted throughout a week’s cycle, a marked difference 
and one greatly appreciated, even in cold weather. 

In May of this year, Messrs. Black and Connelly of 
Jones & Laughlin Steel Corporation reported to the 
Pittsburgh meeting of the A. I. M. E. on a series of 
experiments extending over a period of several months 
on carbon and graphite stools. In these experiments, 
their stool was cast around either a slab of graphite or 
carbon 16 X 30 X 5 in. thick. The stool proper was 
47% X 7214 in. in area and was used for 27 X 52 in. 
big-end-down ingots. 

Several interesting facts were brought out in their 
report. First, it was found possible to cast the metal of 
the stool proper around either the carbon or graphite 
slab without crushing the insert when the iron con- 
tracted in cooling. This is, of course, an inexpensive 
way of preparing the stool and makes certain that the 
‘arbon material is held firmly in place. Second, it was 
found that while using the stools with inserts in pouring 
1200 ingots (later reports indicate 1500 ingots) not a 
single sticker resulted. This is a matter of considerable 
importance but one difficult of translation into dollars 
and cents value. 

At the time of the report, with the experimental work 
incomplete, the authors state that the results obtained 
from one grade of graphite were such that the extra 
cost of the inserts was nearly offset by the increased 
number of pours they secured from the special stools. 
In actual figures, they secured 57.7 per cent increase 
in ingots poured per stool, while to trade dollars they 
should get 83 per cent increase. This comparison en- 
tirely disregards the value of having no stickers. 

The authors state further that they believe the cost 
of their cast iron stools is unusually low as it represented 
not much more than the cost of converting blast furnace 
iron into stools in their own foundry, and that in cir- 


Figure 9 — Sketch of two types of carbon mold plugs, as well as a carbon insert. 
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Figure 10 — Carbon brick lining of blast furnace run-out 
trough. 


cumstances where stools have to be purchased, as is 
usually the case, the dollar relation would appear in 
favor of the graphite. They state also that the com- 
parison is made on the basis of the actual cost of the 
graphite slabs which it is believed could be reduced by 
large quantity purchases. A point that was not men- 
tioned is that the experiment did not prove the stool 
need be as large as 16 X 30 in. A slightly smaller stool 
costing a little less might function just as well thus 
wiping out the small differential existing. 

Messrs. Black’s and Connelly’s report stirred up a 
great amount of interest among both stool users and 
stool makers and much experimental work is being 
carried on as a result. It is sincerely hoped that when 
Messrs. Black and Connelly complete their tests, they 
will make a complete report for the benefit of the entire 
industry. 

Along entirely different lines and of interest to an- 
other part of the industry was the experimental work 
‘arried out at Lebanon Steel Foundry, Lebanon, Penn- 
sylvania, under the direction of H. C. Phillips, plant 
manager. Mr. Phillips believed that by properly placing 
a carbon rod in a blind riser, the riser could be made to 
function to better advantage. The experiments, in which 
my company cooperated, were carried out over a very 
considerable period and did prove Mr. Phillips’ position. 
It was proved that when a small diameter graphite rod, 
for example a quarter inch rod in a 3-5 inch diameter 
riser, was placed crosswise of a blind or semi-blind riser 
and about one-third of the way from its top, the size 
of the riser could be materially reduced either in cross 
section or height, or both, thus decreasing the percent- 
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age of metal in the riser. In spite of the reduction in 
riser size, the resultant castings were more perfect than 
when other methods were used because the shrink 
cavity was short and flat bottomed rather than carrot 
shaped and did not tend to enter the casting proper. 

It was found that the carbon content in the riser 
increased adjacent to the rod, but that it could be con- 
trolled by correct selection of rod size and position. The 
rod was consumed which added heat to the riser metal 
thus making it more fluid, while the increase in carbon 
content increased fluidity also. Both conditions assisted 
in producing sounder castings even though the amount 
of poured metal was reduced. 

Farrell Cheek Steel Company, Sandusky, Ohio, ex- 
perimented with the described method of open risers 
with similar satisfactory results. That industry would 
have to change its very nature if one could report 
universal acceptance of the idea. Some foundrymen had 
most satisfactory results and continue to use the 
method, or one of several modifications, while others 
were dissatisfied with the outcome and dropped the 
suggestion. Properly applied and used, the graphite rod 

‘an and does serve a very useful purpose. 

The use of graphite for molds in both ferrous and non- 
ferrous casting of metal has been of interest to many 
operators. Several characteristics of graphite make it 
particularly useful in the field. Metals and slags do uot 
wet it, nor do they stick to it. It is highly resistant to 
heat shock, so much so that white hot graphite can be 
dropped in ice water without fear of damage. Graphite 
has high heat capacity as well as high thermal conduc- 
tivity. It may be easily machined on woodworking 
equipment with resulting fine surfaces. By proper de- 
sign, the temperature of the mold can be kept below 
the temperature at which oxidation takes place. These 
inherent characteristics are particularly valuable in 
connection with graphite molds for centrifugal casting 
of both ferrous and non-ferrous metals, a field of appli- 
cation which is growing rapidly. 

Brush Beryllium Corporation, Lorain, Ohio, was one 
of the first serious investigators of graphite as a mold 
material. Results were so satisfactory that practically 
all their beryllium copper is now cast in graphite molds. 
Another concern which has used it with success in a 
small way is International Nickel Company at Hunting- 
ton, West Virginia. A number of concerns are experi- 
menting with graphite molds for small ingots. 

A new application of graphite is as molds for over- 
metal, both ferrous and non-ferrous, in place of iron or 
sand molds. In this case a number of molds are set up 
in frames or racks so that the molds can be quickly 
dumped for repouring. The high heat capacity of the 
mold quickly chills the pig and since the metal does not 
stick to the mold it drops free upon reversal of the mold. 
With reasonable care the graphite molds should last 
ndefinitely with a lower cost for the handling of over- 
metal than when the other types of molds are used. 

Still another comparatively new use of carbon on 
which there has been considerable experimental work, 
in this country at Carnegie-IIlinois Steel Corporation 
in Pittsburgh and at the Appleby-Frodingham Works 
of the United Steel Companies, Ltd. in England, is the 
lining of run-out troughs and even runners of blast 
furnaces, Figure 10. The metal and slag do not stick 
to the carbon brick. Oxidation after a tap can be pre- 
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vented by brushing the bricks with a clay wash as soon 
as the metal ceases to flow. G. D. Elliot says, “Iron 
draining from a carbon runner is exactly like mercury 
draining from a sloping desk. If the iron is cold and of 
high sulphur content, a skull does form in the runner, 
but it is always loose.” Mr. Elliot says further, ““What 
has been said with regard to iron runners applies equally 
well to slag runners.” It would seem highly probable 
that the use of carbon to reduce the disagreeable main- 
tenance of these parts of the blast furnace should find 
general acceptance. 


There have been many other uses of carbon and 
graphite developed during the past ten years or so that 
are interesting but which have had less general appli- 
‘ation than most of those described. 


Inland Steel, Chicago, some six years ago successfully 
applied unusually large graphite «anodes to an alter- 
nating current continuous pickling apparatus. Another 
use for graphite was as hold-down rolls in still another 
type of machine as carried out by Brainard Steel 
Company, Warren, Ohio, and since used by others in 
similar ways. Carbon has been applied as wiper bars in 
the tinning process. 


Graphite powders are frequently used to prevent oxi- 
dation in lead and salt tempering bathsand as hot topping 
compound in ingot hot tops. They have proved useful 
too as carbon raisers added to the metal in the ladle and 
when used as part of a high steel scrap charge in the 
open hearth, when the use of scrap is desirable in place 
of pig iron. They have been successfully briquetted with 
iron borings for part of the cupola charge. Electric steel 
furnace operators for many years have known and used 
‘arburite, a mixture of carbon, iron, fluxing and 
bonding materials, as a carbon raiser for their charges 
and many also have used sized electrode scrap for the 
same purpose. Carburite was one of the first, if not the 
first, specialty product. Many operators are familiar 
with graphite grease mixtures used in various parts of 
the steel mill where high temperatures exist and where 
low friction must be maintained, as for example, in roll 
neck bearings. 


This paper is an attempt to present a comprehensive 
idea of many of the ways in which carbon and graphite 
are used in your industry. It is not 100 per cent complete 
but is at least indicative of the acceptance of the carbon 
materials. Considering the conditions under which 
much of the development of these specialty products 
has taken place, it is easy to prophesy that when the 
iron and steel industry has the time to really do experi- 
mental work, the fields of carbon and graphite will be 
greatly expanded. 
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W. R. POTTS, Assistant Chief Engineer, Mechani- 
cal and Electrical Construction, Atlantic Steel 
Company, Atlanta, Georgia 

PAUL J. BOWRON, Superintendent, Annealing 
Department, Tennessee Coal, Iron and Railroad 
Company, Fairfield, Alabama 

R. R. THOMAS, Assistant Chief Engineer, Tennes- 
see Coal, Iron and Railroad Company, Ensley, 
Alabama. 


FRANK VOSBURGH, National Carbon Company, 
Inc., New York, New York 


E. A. Hawk: I would like to ask Mr. Nolan whether 
or not these large bottom blocks in the blast furnaces 
are interlocked in any way. 


V.J. Nolan: The horizontal hearth blocks are laid 
in two layers, each block used is 22% in. thick and 
30 in. wide. The blocks are joined by tamping carbon 
paste into the joints which bake out with the heat of 
the furnace into solid carbon, producing virtually a 
monolithic structure. 


W.R. Potts: I would like to ask if you have done 
work on dry skids for reheating furnaces such as made 
by the Carborundum Company. 


V.J.Nolan: The only application we have that is 
in permanent use and that might be compared to that, 
is the use of graphite slabs on the far side of an extrusion 
table where aluminum utensils and other special shapes 
are being manufactured. The utensil is released and 
slides onto a graphite slab covered table. 


Paul J. Bowron: Might I ask, is it necessary that 
the application be in a reducing atmosphere? 


V. J. Nolan: No, because in such an application, 
graphite, because of its high rate of heat transfer, will 
dissipate heat very rapidly and you never heat your 
graphite up to a temperature where oxidation takes 
place. To be troubled with graphite oxidizing, you 
would have to maintain your temperature in excess of 
550 C, and beyond this temperature, a furnace should 
be reducing. 


R. R. Thomas: Has insulation between the carbon 
blocks and the hearth jacket been considered to reduce 
the heat loss, especially where water-cooled hearth 
jackets are used? 


Frank Vosburgh: Because carbon has a_ higher 
heat transfer rate than ceramics, that question has 
come up. However, the thermal conductivity of graphite 
is peculiar; the hotter your carbon or graphite gets, the 
lower its thermal conductivity. Carbon starts out at 
about 3 Btu and can be carried up to extremely high 
temperatures, but at 3000 F, its thermal conductivity 
would be about 1% Btu. On the other hand, ceramic 
material starts out very much lower, around 0.4 Btu 
and the conductivity of that material, if you could 
carry it to a 3,000 F temperature, would be in the 
neighborhood of one Btu. Of course, fire clay brick will 
not stand that temperature, and breaks down at around 
2,700 F. In some computations we have made, the heat 
lost through an all-carbon lining at 2,800 F was about 

(Please turn to page 78) 
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Cad TO CONTROL OF 
Open Hearth Practice 


BY 


STATISTICAL METHODS 


.... quality and economy control are ever- 


lasting goals in steel production ... . statis- 


tics are an invaluable aid in attaining these 


Peer 


by RE. Dienst 


A IN open hearth steel-making, with all of its various 
products which must be made to standard and customer 
specifications, and with its various types of charge, 
types of furnaces, kinds of fuel and its many other 
operating variables, a large demand is created for anal- 
yses, reports and data covering all its multiple phases 
of practice. Besides the necessary metallurgical informa- 
tion which is of prime importance, tabulations and data 
must be kept on operating practice, furnace and roof 
life, fuel practice, personnel performance, charge mate- 
rials used with respect to both quantity and quality, 
schedules on repair programs, construction data, equip- 
ment records including moulds and mould life and 
many others. Detail on much of this must be assembled 
daily, weekly, monthly and even annually to keep direc- 
tional trends in view at all times and to insure econom- 
ical operation, quality products, and a maximum output 
of tonnage. 

In view of these things which are so vital to a success- 
ful operating department, the data and records take on 
an aspect of importance and much careful preparation 
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must be done to obtain constructive use of them. To be 
of sound value, these data must be prepared not only 
accurately and properly but presented uniquely and 
exactly so the results can be seen readily, and amplifying 
the subject in a way to attract attention. Charts or 
graphic illustrations provide ideal means for presenta- 
tion, inasmuch as they readily show trends, command 
attention, and point to the obvious conclusions more 
directly than lengthy tabulations or reports. While 
most successful supervisors find it necessary to spend 
most of their time on the job, it is possible, if supplied 
with proper reports or charts, for them to direct the 
activity of the organization by the use of them without 
personal contact at the scene of operations. Daily or 
weekly charts showing trends of operation are valuable 
guides for detecting changes in practice soon enough to 
prevent loss of time, effort, or valuable materials. With 
these objectives in mind, the production clerk, practice 
foreman or analyst must lay out a plan of activity that 
will provide useful information which can be put to 
practical use. There are always weaknesses that develop 
in daily operations which can be given a lift and put on 
a sound basis by the aid of good reports. 
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CHARGING PRACTICE 


Open hearth charging practice can very often be 
materially delayed for different reasons causing longer 
heat time and loss of production. It is not always an 
easy matter to apprehend causes for delay so that cor- 
rective action can be taken. A daily record chart show- 
ing average scrap weight per buggy or buggies per heat 
plotted against average heat time or tons per hour can 
be useful in controlling stockhouse loading activity and 
help explain variations in daily operating rates. If there 
have been no reported delays caused by transportation 
of materials to the open hearth floor, the only other 
chief causes for delay to charging would be light or 
bulky scrap or poor loading practice. 


Following the dotted lines shown on Figure 1, there 
can readily be seen a striking relationship between 
weight per buggy and tons per hour. More weight per 
buggy means fewer buggies per heat and less charging 
time. At times when only light scrap is available, charg- 
ing operations can be seen to slow up substantially 
because of this handicap. 


Hourly charging schedules can be of valuable assist- 
ance to melters, mixermen or hot metal dispatchers in 
keeping in close touch with charging activity on a large 
group of furnaces. A report of this kind can assist in 
avoiding bunched heats by coordinating hot metal 
deliveries to furnaces. Delays can thus be avoided, and 
operating personnel will find it helpful at the change of 
turns. This report can be a simple form with furnaces 
recorded across the top and hourly time intervals down 
the left side. As each furnace charges, the time can be 
recorded under the furnace at the designated hour. 
Approximate time for metal can thus be anticipated, 
and when heats become bunched, confusion and lost 
time can at least be partly avoided. 


PRODUCTION DATA 


Operating trends in daily furnace production are 
vital to open hearth supervision. When many furnaces 
are in operation it is difficult to watch productive results 
accurately on many furnaces without the aid of some 
report, chart or medium that points out the daily 
trend of production on each furnace, or group of fur- 
naces. Production rates may vary considerably from 
day to day so that true operating trends cannot be 
seen from daily records. At times productive rates will 
be allowed to fall off unnoticed for a period of time, and 
much tonnage can be lost before the cause is appre- 
hended. Cumulative monthly records or progressive 
averages are valuable guides to point out readily the 
trend of operation, so that a downward thrust in oper- 
ating rates can be seen and arrested before too much 
time has elapsed. A report of this kind displayed in a 
prominent place upon the open hearth floor where 
furnace operators can watch their own records has been 
found to add impetus to production rates and create 
rivalry among furnacemen. These posted operating 
rates can then be evaluated quite accurately by making 
due allowances for types of steel being made, remaining 
roof life or other good reasons which cause variation in 
operating rates of production. 
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Figure 1 — A comparison of the two curves shows how the 
tons per hour (upper curve) varies with the weight 
per buggy (lower curve). 
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CHARGED WEIGHTS AND INGOT YIELDS 


Charged weights and ingot yields are of vital import- 
ance in open hearth practice, both from the standpoint 
of maximum output per hour and minimum cost per 
ton. Faulty loading and weighing practice can produce 
substantial variations from furnace to furnace, or from 
heat to heat, and result in low ingot yields. Careful 
check on tare weights of charging buggies, periodic 
inspection of scales, and careful scheduling of charge 
materials to make definite size heats must be constantly 
watched if economy in furnace practice is to be achieved. 
Even with careful attention focused upon these import- 
ant details, and in spite of well outlined procedure, 
much good tonnage can get away because of other 
reasons. 

Repairs to charging buggies, variations in charging 
box weights, scrap falling between boxes which does 
not get charged, “guess weights” and “average tares”’ 
create a constant source of trouble in accounting for 
charge materials, and help defeat good charging prac- 
tice. It is for some of the reasons outlined that weight 
discrepancies occur, and the need for diligent effort to 
overcome them is constantly necessary. Relief from 
some of these troublesome problems in weighing have 
been overcome in recent years by the installation of 
automatic weighing seales. Procedure in weighing on 
these newer scales has been speeded up so that “‘guess 
weight” and human errors are practically eliminated. 
““Average” tares can be assumed and net weights auto- 
matically recorded, or individual tare weights for each 
buggy deducted from gross weights, whichever is the 
most desirable. This contribution has helped to over- 
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come many of the difficulties caused by faulty weighing, 
which resulted in erroneous charged weights, and ingot 
yields. 

There is a human inclination for furnacemen, ambi- 
tious to make tonnage to get the maximum amount of 
charge materials into their heats, the objective being a 
larger heat for more ingot tonnage. There are many 
times when this works exactly as planned, but as often 
fails. If a large ore or pig addition or hot metal “drink” 
is needed to work the heat, the result is excessive 
charged weight for the ladle. The result in tapping is 
excess pit scrap and low ingot yield. A vivid example 
of how this works can be seen on Figure 2. 

Per cent of ingot yield has been plotted against in- 
crease in metallic charged weight on a substantial 
number of heats to determine how yields were affected. 
The chart reveals maximum yield on 225 ton heats 
with approximately 520,000 pound of charge. From this 
point on, yield begins to decline with more charge 
weight until lines intersect at 230 tons. Maximum 
charge at this point is seen to be about 535,000 pounds 
per heat and yield 86 per cent. The obvious conclusion 
to be drawn is that for economy in practice, the largest 
heat to be obtained with the maximum yield confines 
the practice to a range of 520,000 to 535,000 lb charge 
and a heat size of 225 to 230 tons. Above this point 
ingot tonnage is made at the expense of loss in yield. 
Data for these determinations were taken from flush 
heat practice. 


FUEL PRACTICE 


Fuel consumption is one of the elements of practice 
which is of vital concern to open hearth operating men. 
The consumption of this valuable commodity commands 
as much attention by supervision as operating rates, 
and, because of their close relationship, are usually 
associated together. As in the case of operating rates, 
fuel consumption can be watched in much the same 


Figure 2 — The solid curve shows that the per cent yield 
of a heat increases up to a certain point, but beyond 
this point, the weight per heat (dotted curve) is in- 
creased at the expense of the yield. 
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manner. Cumulative daily records or progressive aver- 
ages by furnace are valuable to follow and point out 
the trend of fuel consumption in a manner sufficient 
to apprehend good or poor practice, so that in the case 
of the latter, reasons for poor practice can be readily 
seen and corrective measures taken in due time to 
prevent needless waste. Joint records or charts on 
productive and fuel rates can be made associating both 
together for any given period of time, and by including 
other relative data such as percentage of alloy tonnage 
and remaining roof life, enough information is consoli- 
dated to provide a suitable analysis for measuring the 
efficiency at which each furnace is operating. An ex- 
ample of such a summary is shown in Figure 3. 


Many times it may be found necessary to go beyond 
the outline described above and make further deter- 
minations to seek reasons for poor fuel practice on 
certain furnaces. Where a shop is using combination 
fuels such as mixed blast furnace and coke oven gas 
alternating with fuel oil, a common denominator of 
equivalent gallons of oil per hour or some other suitable 
unit of measure can be set up to follow fuel practice 
by turns. This of course requires meter readings at the 
end of each turn to furnish data for calculation, but 
this application has revealed amazing differences in 
fuel practice among operators, some of which could 
not have been determined without this further detail. 
It is necessary in doing this to select and use a suffi- 
ciently large time interval so that results shown will be 
equitable. If a period of a month is summarized follow- 
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ing operators as they change shifts, sufficient time will O 
have been allowed for each operator to work all the = 
various stages of heats, the results will be fair to oper- 
ators, and the summary will give a reasonably true 
picture of how the fuel was used. If these tabulations 
reveal the same trend in operators in successive months, 
it can then be assumed to be timely to help or correct 
the ones who are out of line. An example of a summary 
of this kind is shown on Figure 4. 
i 
Figure 3— The production rate of a series of furnaces is 
compared on this chart with the fuel rate. Data is also ate op cee 
given on the fuel ratio, roof life and product of each 
furnace. 
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Figure 4— The chart compares the fuel consumption by 


turn for the three operators of each furnace. 
A 


Figure 5 — The chart shows that roof life is decreased as 
the percentage of alloy tonnage is increased. 
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By examination of the data on this chart it may be 
seen that the chief objective is to compare the results 
of one operator with another on the same furnace, and 
not necessarily to compare turn results on various 
furnaces, unless allowances are made for the different 
operating conditions which exist between furnaces. In- 
asmuch as all turns on any one furnace should average 
alike on the same heats, the only differences that exist 
are the various stages of charging, melting, refining and 
tapping. These along with bottom repairs will average 
out in a month’s time so that there should be little or 
no difference between operator performance in that 
time. The results that can be accomplished from this 
detail are easily worth while, for when the facts are 
obvious, no furnace operator will want to have the 
poorest record on fuel. An evaluation of these differ- 
ences in practice between operators shown as “excess 
gallons per hour” can amount to a significant sum in a 
short period of time. If half the differences found can 
later be saved, the effort will have been well worth while. 
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ROOF LIFE 


Roof life on open hearth furnaces can show as much 
variance as most other things about open hearth prac- 
tice. In making an evaluation of the causes for good or 
poor roof life, many things must be considered. Design 
and construction including kind and quality of brick 
may be assumed to be of first importance. Improper 
burners, or burner alignment can ruin the best roof ever 
put on a furnace in comparatively a short period of 
time. The kind of fuel used may be assumed to be an 
attribute, and among other things, type of charge 
materials must be considered as a prime factor in the 
ultimate life of a furnace roof. Type of steel produced 
also has an important bearing upon roof life and may 
be illustrated by the following chart. 

Figure 5 deals with decrease in roof life as plotted 
against increasing percentages of alloy tonnage, the 
latter meaning all hot-topped grades excepting forging 
and deep drawing quality. It can be readily seen that 
there is pronounced decline in roof life with the increase 
in alloy tonnage. This is at least partly explained by 
the longer heat time required on these grades because 
of alloying additions and composition of charge. Be- 
‘ause of the large alloying additions to be made, heat 
temperatures must be higher, thereby extending fuel 
requirements. These conditions are contributing factors 
to deficiency in furnace roof life, although most open 
hearth people are familiar with many other things that 
make adverse contributions. 


SCRAP SEGREGATION 


Segregation of domestic and other scraps has been 
practiced throughout the steel industry for some time 
and the reasons for its importance became very obvious 
during the past war. Certain alloy materials became 
scarce and critical enough to warrant some tonnage 
allocations to the electric furnaces where maximum 
recovery was possible. The economic value of segrega- 
tion to the open hearth may be well illustrated in the 
tabulation of Table I. 

Segregation can be seen to have at least two import- 
ant functions, pounds per ton used and cost per ton 
saved. Much future recovery of these important mate- 
rials is possible when the vast tonnages of the alloy 


TABLE |! 


Residual points in bath 





























Alloy Possible) Will save in 
recovery fce. addition 05 10 | .20 
Molybdenum | 100% Pounds per ton 1.13 | 2.26 | 4.52 
Cost per ton $0.90 | $1.81 | $3.61 
Chromium 30° Poundsperton 2.10 | 4.22 | 8.43 
Cost per ton $0.18 | $0.37 | $0.73 
Manganese 20°, Pounds per ton 2.35 | 4.71 | 9.42 
Cost per ton $0.15 _ $0.30 | $0.60 
Nickel 100°; Pounds per ton 1.13 2.26 4.52 
Cost per ton $0.40 $0.79 $1.58 
Copper 100% Pounds per ton 1.13 2.26 | 4.52 
Cost per ton $0.11 | $0.22 | $0.43 





steels made during the war find their way back to the 
open hearth, and it is evident that the economics of 
segregation will continue to be of prime importance in 
future years because of the increased demand for alloy 
steels being used in industry. 


THE EFFECT OF SILICON IN HOT METAL 
UPON OPEN HEARTH PRACTICE 


With the advent during the war of a greater percent- 
age of alloy steel in the total open hearth production, 
and the evident advantage of such steels, it became 
necessary for the open hearth to revise some of their 
former production practice. Remelting scrap inventor- 
ies were rapidly being depleted and many furnaces went 
out of production because of this shortage. This brought 
about a change over in practice to the use of higher 
percentages of hot metal in the charge. With every 
change in practice, new problems arise. 

The value of controlled silicon and other elements in 
the hot metal from the blast furnace became more im- 
portant to the open hearth because of the increased 
percentage of the hot iron charge. Large variations in 
silicon analyses from cast to cast were found to create 
a greater melting problem, particularly on scrap and 
iron heats. With furnaces charged for average condi- 
tions, a cast of metal from the blast furnace unusually 
high or low in silicon became more of a melting problem 
than in former practice. In Figure 6, an evaluation of 
the difficulties encountered can clearly be seen. 

The percentage of high melts causing heats to be 
diverted from one grade to another has been plotted 
against the range of increase in silicon in blast furnace 
metal. As the average silicon in the metal increases, 
there can be seen a corresponding increase in the per- 
centage of high melts. This difficulty later became less 
acute when flush heats were adopted, the practice on 
which becomes the next part of this discussion. 


Figure 6 — The curve shows that when the silicon is in- 
creased, a greater percentage of heats melt high, 
necessitating diverting the heat to other grades. 
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FLUSH HEATS 


Since open hearth practice in making flush heats 
varies somewhat from that on scrap charged heats, data 
for comparison or study must be kept separately. This 
practice provides ample flexibility in scheduling heats 
because of the variability of the iron percentages that 
van be used. Hot metal percentages can vary from 55 
to 80 per cent with equal success as regards the quality 
of the heats. In a shop where all furnaces are equipped 
for making flush heats, ample flexibility is provided for 
using a steady flow of hot metal, even though several 
furnaces may be out of production at the same time 
for repairs. During a period of this kind, more furnaces 
van then be assigned to making flush heats, or the iron 
percentage can be raised upon the ones operating, 
whichever is most desirable. This practice in conjunc- 
tion with a hot metal mixer makes an ideal operating 
plan for a shop some distance away from hot metal 
supply. The mixer provides facility for prompt delivery 
of the metal to the many furnaces so that delays are 
essentially eliminated. 

The flexibility of the charge and the variation of the 
practice employed, however, make operating data more 
complex to follow and careful analysis is necessary to 
follow the economic trends of operation. A large group 
of over 9000 heats representing 2,000,000 tons of ingots 
has been selected for analysis to obtain a fairly reliable 
glimpse of operating results. This tonnage made over a 
period of more than 24% years employed many changes 
in practice. At times the percentage of iron was varied 
both experimentally and because of the availability of 
hot metal from day to day, or in some instances from 
hour to hour. Various percentages of charge ore, sinter, 
or a combination of both were used, as well as cold pig 
or mould scrap at times necessary to augment the lack 
of sufficient hot metal. These shifts in practice were 
of course made due to necessity, or to improve the 
ultimate quality or tonnage output per hour. However 
variable the practice, a large group analysis of this kind 
can be given with a fair degree of accuracy to show 
definite trends in operation. 

Hot metal timing is an essential phase of practice in 
making flush heats. Aside from the metallurgical func- 
tion of adding the metal at the right time to obtain the 
desired flush which is so important in this practice, the 
records have proved this function to have another 
practical value which can be seen in Figure 7. 

In Figure 7, the time intervals from “start of charge” 
to time of hot metal addition have been plotted against 
the total heat time to show the latter greatly extended 
as more or less the direct attribute of delays getting 
hot metal charged. Improper coordination of this im- 
portant function can retard production by as much as 
20 per cent. Statistics compiled upon this practice for 
one entire month show that as metal additions are 
delayed one hour beyond the normal time interval of 
approximately 314 to 4 hours, (depending upon melted 
scrap) heat times have been extended as much as 3 
hours. Late metal delivery will cause a violent furnace 
reaction, usually accompanied by an excessive flush. 
More metal is then often necessary to build up the 
charge to obtain a heat of normal size, and the result 
is a low ingot yield. 

Figure 8 deals with the variation in tons per hour 


IRON AND STEEL ENGINEER, MAY, 1946 











I APPROXI 


? 


30.9% 19 


10 











e i et nll 


er vv 





~ 
. 
' T ' ' ' — t 7 
198% 22740 11600 11040 10340 9740 9200 8710 
4 
19.16 17.69 16.43 15.33 14.37 13.53 12.78 12.10 
4 





4. 


i 


TIME INGEE < HOURS PRON START CP GUARDS TO 18T LANES OF BOT METAL 


1 BT 17 18 19 
» 4 i i — l i l 








Figure 7— The graph, which is for sinter heats, shows 
how delay in adding hot metal extends the heat time 
about three times the length of the delay. 
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Figure 8 — This chart for sinter heats shows that the 
yield in tons per hour reduces as the percentage of 
alloy steels made is increased. 
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and is plotted against increasing percentages of alloy 
steels made. Alloy steels referred to consist of all hot- 
topped grades except forging and deep drawing quality. 
While it is not uncommon practice to schedule these 
more difficult heats of steel to the sharper working 
furnaces to obtain better heat time, no attempt has 
been made to evaluate the effect of this scheduling 
practice. Upon examination of the curve on the chart, 
a reverse or upward trend in tons per hour can be seen 
in the lower alloy range. This is not normal and can be 
explained by the effect of the extra heat time penalty 
imposed upon soft heats which were diverted from alloy. 
Further increase in alloy tonnage, however, is seen to 
ultimately reduce tons per hour. Operating rates will 
be found to retard as much as one-half to one ton per 
hour in making alloy grades, depending upon furnace 
condition, charge materials, alloying additions, and 
other factors contributing adversely. No appreciable 
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loss of time is encountered, however, if furnace condi- 
tion is good and alloy heats are scattered or alternated 
with the less difficult grades. 

Since steel making by flush heat method is one using 
higher percentages of hot metal than the ordinary scrap 
and iron method, some evaluation of iron percentages is 
obviously necessary. Figure 9 reflects the varying per- 
centages of hot metal and its effect upon tons per hour. 
There are mixed opinions about the results that can be 
accomplished in high or low iron percentages on flush 
heats, but in this study the best results show up equally 
as well at either end of the chart. Results on 4 per cent 
of the heats made with 53 to 54 per cent metal charge 
exceed the operating rate of the next 48 per cent charged 
with 55 to 60 per cent iron. The results on the remaining 
48 per cent of the total heats made then show a gradual 
upward trend. This seems to clearly indicate that the 
intermediate iron percentages should be avoided to ob- 
tain maximum tonnage. 

If a limited amount of hot metal is available to the 
open hearth for charging, for example: 54 per cent of 
the charge, best results are probable by spreading the 
metal to all of the furnaces rather than favor some and 
penalize others with a greater percentage of cold charge. 
Ingot yield will benefit by spreading the charge, as will 
be pointed out in the next part of this discussion. The 
percentage of metal used governs to a major extent the 
amount of charge ore or sinter to be used, therefore no 
evaluation of the use of these commodities is necessary. 

Figure 10 indicates the trend on ingot yields as plotted 
against the scale of increase in iron percentages used. 
The decrease in ingot yield is more pronounced on the 
chart at the lower range of iron percentages than at the 
higher because of distribution. In the lower range up to 
56 per cent iron, the tonnage made constitutes only 
about 17 per cent of the lot, whereas about 83 per cent 
falls within the higher ranges. The trend of decrease in 
yield is very clear, however, and it may be seen that 
approximately 1 per cent lower yield is experienced 
between the heats made with 64 per cent iron over those 
made using an iron charge of 54 per cent. 


Figure 9 — The yield in tons per hour is at a minimum 
when the iron percentage ranges from 55-60 per cent. 
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Figure 10 — As the percentage iron is increased, the ingot 
yield is decreased. 


This difference of 1 per cent in ingot yield is important 
to watch for economy in practice. Maximum tonnage 
can be lowered substantially, with affiliated increases to 
ingot cost. With scrap and iron prices at $16.00 per ton, 
1 per cent loss from ingot yield penalizes costs approxi- 
mately $0.18 per ton of ingots. To a shop making 
2,000,000 tons annually, this would amount to a sum 
of about $360,000.00 to say nothing of the approximate 
loss of 20,000 tons of ingots. 

In comparing practice in making steel by the high 
iron flush heat method with that on regular scrap and 
iron heats, a few other relative facts must be brought 
out. With the scrap and iron heats, which usually are 
40 to 45 per cent hot metal charged, this leaves 55 to 60 
per cent of the heat which is scrap or cold charged 
materials. Flush heats are made with a range of 55 to 
80 per cent iron depending upon available hot metal, 
and have correspondingly much less scrap or cold 
charge. This gives a decided advantage to making 
faster heats. Lower lime requirements also contribute 
to the speed in making these heats. With proper co- 
ordination of all attendant functions, this advantage 
may gain from 10 to 20 per cent more production, 
depending upon the types of steel to be made. There is, 
however, a disadvantage to be overcome in the form 
of lower ingot yields. This may amount to as much as 
3 to 5 per cent lower yield depending upon how well 
the flushing practice can be maintained. As in the 
making of steels by any process, the composition of the 
charge materials plays a very important role. The 
quality of the ingot tonnage compares favorably with 
that made by any method, and in many cases, better 
products for rigid specifications have come from ingots 
made by the flush heat method. This experience has 
been proved to be true in making steels for the ballistic 
requirements needed by the Army and Navy. 


CONTROL OF QUALITY 


Meeting quality standards in open hearth practice 
goes considerably further than control of chemical 
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analysis. Chemistry to meet customer or standard speci- 
fications, of course, must be given greatest possible 
attention. Competition of trade creates this demand. 
Off-heats must therefore be kept under control by 
systematic procedure to approach the first step in 
control of quality. There are numerous means or appli- 
cations that can be used to help insure this control, but 
none any more effective than personnel performance 
records on off-heats. These reports summarized daily 
or weekly and distributed to all responsible personnel 
have proved effective enough to become an essential 
part of routine procedure. When distribution has be- 
come established so that individual effort can be watch- 
ed, the frequency of off-heats will be seen to decrease 
materially. Once the ingot chemistry is under control, 
the ground work for quality has been laid. Follow up 
procedures in pit practice, cleaning, rolling, heat treat- 
ment, etc., will then be better served with a background 
of sound ingot chemistry. 

The application of statistical control methods to 
operating practice in recent years has done a lot to 
curtail scrap production and improve quality. By estab- 
lishing desirable control limits on practice dev ation 
poor quality products have been prevented going 
through the process line to inspection, thus saving 
valuable time spent on these products. This effort has 
meant tremendous savings in production costs and a 
reduction in customer claims. A great deal of literature 
has been published dealing with the application of 
statistical quality control methods in industry, and 
recently the War Production Board sponsored many 
classes under competent instructors, to promote greater 
use of sound statistical methods in the many types of 
industry which were engaged in war work throughout 
the country. 
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Member: What is the depth of the baths of your 


furnaces? 
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R. E. Dienst: There are some furnaces constructed 
with a longer bath than others to permit a lower metal 
line. I am not familiar with the depth dimension, but 
I am sure Mr. Reinhard can answer that question. 

A.E. Reinhard: Approximately thirty-three inches. 

Member: Regarding chart No. 2, how many heats 
are involved in that group? What is the group size? 

R. E. Dienst: In this particular case, there were 
approximately six hundred heats plotted both as to 
ingot yield and heat size, and of course, plotted to 
mathematical scale, showing the progressive change in 
values. 

Member: Is each charge of equal size shown by 
each dot on the chart? 

R. E. Dienst: That is not true. The distribution 
follows a normal bell shaped pattern of heats made by 
varying charged weights, and of course there are far 
more heats that fall in the range from 520,000 to 540,000 
lb with a fewer number of heats at either extreme end. 
Nevertheless, the trend is plotted to show the economic 
point in charging. 

D. C. Price: The table indicates that accurate 
measurement of the fuel is vital. It also indicates on 
furnace No. 2 100 per cent more oil is used by one 
operator than by the other operator. Is this correct? 

R. E. Dienst: Refer to Figure 4. No. The total fuel 
consumed at that point is about 430 gallons per hour 
on the average. The operator on A turn used slightly 
over 460, a difference of 31 gallons per hour. 

D. C. Price: It is understood you would be unable 
to obtain the records making up these tables without 
accurate meter readings? 

R. E. Dienst: You must have the meter readings. 
Our fuel department makes these readings, so that the 
information is available to make the determinations. 

E.C. White: Charts, as well as being accurate, must 
be presented uniquely, so that results can be seen 
readily, amplifying the subject in such a way as to 
attract attention. 

Mr. Dienst has definitely “hit the nail on the head” 
in the above statement. Who among us have not seen 
charts that represented many, many hours of statistical 
preparation on an important procedure but with no 
practical eye appeal? Chart lines would be light and 
too numerous; scale used so large as to make marked 
variations appear of minor importance; one chart is 
expected to convey far too much information, thus 
leading only to greater confusion. 

The point is well taken by Mr. Dienst that charts to 
be effective should be: 1. Bold in outline; 2. Specific in 
data covered; 3. Developed with that eye appeal in 
putting the message across, which, after all, is the object 
of preparing data in the chart form. 

The block type of chart as used in Figures 3 and 4 on 
fuels, is particularly effective, even more so, I believe, 
if drawn solidly to the base line or the norm, as the 
case may be. We have found this effective in personnel 
work, absentee control and it results in getting a clear 
idea across quickly. 

Charging practice — The data on the effect of bulky 
scrap causing delayed charging and a corresponding loss 
in tons per hour is well known to all, but carries with 
it an additional point in favor of the heavier charge, 
i.e. the ability to calculate to a much closer melt-down 
carbon, this being additionally favorable to as heavy a 
type of charge as is practical. 
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Production data — The tabulation of production data 
we have found to be one of the most difficult jobs due 
to variables mentioned in Mr. Dienst’s paper. If one 
sets out to plot furnace tonnage efficiency, he is at once 
confronted with the question, “what type of steel was 
made by the specific furnace in question?” It is well 
known that the open steels and rimming steels run 
easily ten to fifteen per cent shorter than the alloy type 
which are more slowly ored down and then blocked to 
allow for addition of alloys, thus requiring an additional 
one to two hours to complete a heat. 

Does not this then require a separate curve plotting 
the furnace efficiency in consideration of the type of 
steel made? You would then have to break down the 
furnace production into general types: 1. Carbon heats, 
tapped wild or blocked in furnace; 2. Rimming heats, 
medium and low carbon; 3. Alloy heats, ete. 

This need not be considered cumbersome as it will 
point up the true efficiency of a furnace in any specific 
period of its campaign. I would like Mr. Dienst to 
discuss this further, if time permits, as in our practice 
many types may be made on the same furnace in daily 
production. 

Charged weights and ingot yields — Figure 2 is a 
splendid example pointed out by Mr. Dienst, of statis- 
tics bringing out a condition that would not ordinarily 
be expected, i.e. tonnage is not necessarily gained by 
overcharging a furnace with either scrap or hot metal. 
Many a first helper, having seen this curve, might well 
have thought twice before he slipped in those two or 
three extra buggies of scrap. 

Fuel practice — This chart is a capable job of taking 
into account many of the variables affecting fuel con- 
sumption which shows a predominant advantage for 
No. 3 turn over No. 2 and No. 1 turn in maximum fuel 
economy. Would this indicate a more fuel minded 
supervision on No. 3 turn or could this average out 
over a year? 

It seems to me that a charge to tap fuel record is the 
basic chart and truly representative of: 1. The furnace; 
2. First helper and 3. Burner and fuel efficiency. Fuel 
used from tap to charge and fuel used on bottom repair, 
heating up, etc., tend to cloud the fuel problem and are 
results of entirely separate furnace conditions. 

I would like to hear Mr. Dienst’s viewpoint on this 
as it deals directly with much variation in fuel data 
published from time to time. It is my belief that fuel 
efficiency is the result of the operator, the furnace and 
controls and the burner design and type of fuel used. 
Bottom delays, heating up, etc., are entirely production 
problems irrelevant to fuel efficiency. 

The most startling savings in fuel per ton, of course, 
are in reduction of the time of a heat, which may well 
bring out the importance of good melt-downs and quick 
recognition by the first helper of furnace melting condi- 
tions which may delay his heat. He, above anyone else, 
often has the opportunity of paring off one to one and 
a half hours on his heat with a consequent saving of 
10 to 15 per cent on fuel. 

Scrap segregation — Mr. Dienst’s. table of facts on 
possible recoveries from scrap and the dollar and cents 
value of same is certainly apropos of the open hearth 
problems of today. I am sure he would like to spend a 
complete evening on this topic alone, with advantage 
to all of us. 
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One of our present problems appears to be not always 
a recovery of these valuable metals but keeping them 
out of our steels. Keeping these tramp elements out of 
sheet steel, etc., of course, is recovery in reverse, I 
suppose. 

A short discussion on the best methods of sorting the 
variable scrap coming to the open hearth today would 
be in order, time permitting. It is obviously a question 
of balancing the cost of segregation, identification, etc. 
against the gain in recovered alloys or the cost in re- 
jects in fabricated parts due to the harmful effects of 
unwanted residuals. 

The effect of silicon in the charge — This chart is very 
interesting and brings out the important part slag 
volume plays, which fact is often underestimated. It is 
clear here, and corresponds with our practice, that 
higher silicons, although compensated for in calculating 
heats, do generally put a burden on production. 

Roof life — The data on roof life versus alloy heats is 
comparable with our practice and would, I believe, 
indicate the advisability of finishing the latter half of a 
‘ampaign on a roof with types less strenuous on the 
furnace, such as medium carbon rimming heats in order 
to obtain maximum roof efficiency. This scheduling is 
not always possible, unfortunately, due to demands of 
the mills. 

Flush heats — The information given by Mr. Dienst 
in Figures 9 and 10 would show the inadvisability of 
running part of a group of furnaces at 65 per cent hot 
metal and the balance regular scrap or partial cold iron 
charge. As shown by the chart, representing sufficient 
number of heats to be reasonably conclusive, it would 
be better business to put the whole shop on 55 per cent 
flush heats, taking advantage of the optimum ingot 
yield as well. 

Control of quality — The off analysis chart mentioned 
here is definitely a competitive chart and certainly 
effective among the melters. This question of competi- 
tive effort leads one to wonder if we have even scratched 
the surface of first helper competitive psychology. The 
quality of steel produced, the time of the heat, the life 
of the furnace roof and the complete campaign on the 
furnace proper, all of extreme importance in production, 
are substantially in the hands of the first helper. 


Is it not possible that a more personalized statistical 
method of appeal might well be necessary to have each 
furnace operator functioning at the top of his skills? 
This would also result in an increase from day to day 
in his knowledge of the metallurgical phases of steel 
making. A discussion on this angle will be helpful along 
both quality and production lines. The following ques- 
tions summarize the above discussion: 


1. How would one determine the true tonnage capacity 
of a furnace on mixed types of steel? 

2. Does not the charge to tap fuel tell the efficiency of 
first helper, furnace, the burner and fuel? Isn’t addi- 
tional data irrelavent? 

3. Statistics on the control of tramp elements, Cr., Mo., 
Cu., Sn., ete. in steel are also of extreme importance 
and would benefit by discussion. 


> 


What are the possibilities of personalizing the statis- 
tics further, to invite top effort by the first helper 
toward sound metallurgical practice. 
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R. E. Dienst: I might make some brief comments 
regarding the attempt to keep records on first helpers. 
I don’t know how your records are kept, but on ours, 
the chemistry, is charged to the melter, and he watches 
his record quite carefully. If he is charged with an off 
heat which, in his opinion he is not responsible for, he 
will kick about it. If the first helper in any case may be 
at fault in causing the melter to miss his heat, because 
of excess temperature or any other condition which 
may exist, I think he will take care of it properly. 
There might be a way to develop an efficiency report 
which would include first helpers. Just how, I wouldn’t 
know, because we have always charged the melter for 
bad chemistry. Of course, he is given certain ranges to 
work in, carbon usually three point range, ten points on 
manganese, ten points on silicon, ten points on chrome 
and three points on molybdenum, and as long as he 
confines his practice to these limitations, chemistry is 
acceptable. 

Member: Would it be too impertinent to ask you 
about what your efficiency is? 

R. E. Dienst: When we first started keeping the 
records, the percentage was high enough to warrant an 
accounting. 

Now, our percentage of error runs possibly in the 
range of from six to eight per cent, and if it goes much 
beyond eight there is usually somebody quite concerned 
about it. This is a fairly good record, I think, on off 
heats. 

Member: When you first started to keep these 
records, was the process new to the melters, or had they 
been accustomed to them? 


R. E. Dienst: No, they had been accustomed to off- 
heat records before, but the practice of keeping them 
had been discontinued for a period of time, and it 
became more important with the greater per cent of 
alloy steels required by the customer, and was necessary 
to start them again. 

Member: 
themselves? 

R. E. Dienst: No, they are kept in the office. It is 
a matter of importance in keeping them consistently. 
If you let up for a while, they lose their effectiveness. 

Member: This is all leading up to the system of 
tabulating machines, which we use. 

R. E. Dienst: That is very fine, if you have I.B.M., 
it is the thing to use. You can do so much more with it 
than you can manually in the same amount of time. 
We use I.B.M., but keep most of our records manually. 
Our sales analysis department uses I.B.M. for sales 
classifications, end use of products, and other distri- 
butions. 

Member: To whom do these charts go, just the 
open hearth people, or do the general superintendents 
get them too? 

R. E. Dienst: Most of the charts that are made 
have a distribution to as many people as they can be 
found to be useful to. For instance, Figure 3, which 
illustrates the fuel and operating practice, is made 
accessible to top supervision, open hearth supervision, 
and of course the fuel department, and anyone who 
has use for them. They are usually made monthly, as 
are many of the other charts which are distributed in 
the same way. 


Who keeps these records, the melters 
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A. F. Danzer: In line with what Mr. Dienst was 
saying with reference to Figure 3, is that made available 
to first helpers? 

R. E. Dienst: The first helpers have access to it 
through open hearth supervision, who receive the chart 
monthly. That is the purpose, to put the information 
in the hands of those who can use it best. Their discre- 
tion must be used in matters of discussion. 

A. F. Danzer: Well, you do have a regular report 
that goes to the open hearth floor, don’t you? 

R. E. Dienst: We have a board at the control panel 
of each furnace upon which is recorded daily the cumu- 
lative monthly operating and fuel rates, so the first 
helpers and all operating personnel on the floor are 
kept informed of their practice from day to day. 

A. F. Danzer: Mr. White was speaking about 
segregation with regard to the elimination of the alloys. 
He used that chart in a little different way, I believe. 

R. E. Dienst: My illustration was purely to show 
the economies of it. Scrap segregation is a subject which 
could consume a whole evening in discussion. The chart 
shown was briefly to point out the economic value of 
scrap segregation in keeping down alloy tonnage costs. 
The illustration shows in table form, by points of 
residual alloys, the savings which can be effected by 
commodity. The presence of undesirable alloys in carbon 
steel scrap presents a difficult problem, which no doubt 
could have been prevented by proper segregation. 

A. F. Danzer: Do you have a chart showing effi- 
ciency gained by the type and distribution of scrap 
charge? You mentioned the variables of charging mate- 
rials. 

R. E. Dienst: For the purpose of preparing this 
paper no data regarding this phase of practice was used, 
but we have someone with us in this group who has 
made extensive studies of various types of scrap and 
their effect upon operating practice. Mr. Lesso, would 
you care to give us your thoughts on this subject. 

H. F. Lesso: As I understand your question it is 
relative to the distribution of scrap of various physical 
classifications in the furnace charge, is that correct? 

A. F. Danzer: Yes. 

H. F. Lesso: An extensive survey made relative to 
the influence that distribution of scrap of certain phys- 
ical classifications had upon the production cycle of an 
open hearth furnace found it to be of definite import- 
ance. The established relationships become more im- 
portant when plotted versus total charge silicon. 

The study revealed that with a total charge silicon of 
approximately 0.40 per cent of the total furnace charge 
as little as 5 to 10 per cent light scrap contained in the 
furnace charge permitted of good production rate. With 
increasing charge silicon, it is necessary to increase the 
per cent of light scrap in the furnace charge. The differ- 
ence in light scrap requirement amounts to an increase 
of approximately 25 per cent between 0.40 per cent 
charge silicon and 0.70 per cent charge silicon. The 
technical interpretation of these findings has an oxida- 
tion-reduction aspect. These quantitative relationships 
will of course be altered by charging conditions, melt- 
down conditions, etc. 

L. R. Milburn: As far as electrical engineering is 
concerned, all I can say is that charts in electrical 
engineering are things that we must have if we are to 
know how to operate. We have to know what the past 
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trends were, and we have to know what the curve is to 
enable us to plan for the future. 

His method of plotting his material on charts is far 
superior to trying to read a lot of statistical theory. 
If you have a chart you can see just where your curve 
is going and what your trend is. 

P. E. Haglund: I would like to ask Mr. Dienst how 
he tabulates the records and the off heats against the 
melters on a forced tap or a delay due to the pit. Do you 
make any allowances? 

R. E. Dienst: We do not charge a melter with an 
off heat where the chemistry is bad on a forced tap, 
because he has no control over that; neither do we give 
him an off heat for anything that happens in the pit, 
such as steel breaking through the runner. Anything 
that happens which is beyond his control is an off-heat 
but the melter is not charged with it. 

H. F. Lesso: The value of correlation analysis has 
long been recognized as an efficient medium through 
which production trends and pertinent relationships 
could be readily identified. As early as 1924, Dr. W. A. 
Shewhart of the Bell Telephone Laboratories recognized 
the need for data in statistical form to determine the 
efficiency of manufacturing methods and processes. 

It has been generally reported that the more pro- 
gressive of the current process industries by reason of 
their comparative youth, interest in efficient operation, 
and freedom from the empiricism of older producing 
groups suffer somewhat less from unnecessary costs 
than the general run of industry. 

Since Dr. Shewhart’s development many valuable 
and excellent writings have been published. In addition 
to numerous textbooks, current trade journals have 
carried articles of a highly informative nature. Among 
the more recent being Iron Age of May 11, 1944 and 
Metals and Alloys of October, 1945 with a selected 
bibliography. Another interesting publication is that 
by Lt. Charles M. Mottley of the American Society of 
Naval Engineers. The Research and Standards section 
of the Bureau of Ships found that by observing per- 
formance trends on the various types of steel they were 
able not only to replace vital alloying agents with 
secondary materials but also to reduce the alloy re- 
quirements by one-third and still produce a quality and 
reproducible product. 

Mr. Dienst’s writing has dealt with control. What do 
we mean by control? If we are going to determine when 
any one or more phases of the process are out of control 
we must have some accurately defined limits. I should 
like to ask Mr. Dienst if he will briefly describe the 
theoretical background in establishing control charts. 

R. E. Dienst: Statistical quality control methods 
that were developed by Dr. Shewhart evolve around 
the principle of frequency distribution caused by varia- 
tion in a repetitive process or practice. 

The frequency of occurrence of things within a proc- 
ess show a more or less varied amount of inconsistency. 
It is impossible to make two identical articles by repe- 
titive process, or to follow a path of desirable practice 
without considerable variation. Wide variation in the 
process of manufacture must be controlled to obtain 
maximum efficiency and achieve minimum waste in 
effort and materials. 

In making a frequency distribution of the occurrences 
of a phase of practice, approximately 68 per cent of all 
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variation will be seen to be confined to the central area, 
one standard deviation either side of the mean. Two 
standard deviations either way will collect 95 per cent 
of all variation, while three standard deviations will 
incorporate 99.7 per cent of the whole, the latter (3- 
sigma limits) accounting for most all variation except 
chance causes which may fall outside the above stated 
limits. 

Since this is fact and not theory, it is possible to 
evaluate a process quite accurately, establish mathe- 
matical control limits, and eliminate much variation. 
When certain assignable causes for variation occur, 
they can be easily detected on control charts. Random 
selection and systematic sub-grouping of data make it 
possible for a very small portion of the entire lot or 
process to give a reasonably true picture of the whole. 
Once a process level has been established it is of course 
necessary to use diligent effort to remove each and 
every assignable cause of variation and, if possible, 
narrow the control limits for future performance, in 
the effort to follow a straighter path and achieve the 
greatest possible amount of success with the idea 

This practice has recently been adopted extensively 
by the steel industry, particularly during the past war. 
There has been, of course, a varied amount of success 
in using the idea, and I am sure we have people here 
tonight who have been using it for some time. Possibly 
Mr. Williams or Mr. Norris might have a few con- 
tributive thoughts on this subject. 


Frank G. Norris: It is difficult sometimes to com- 
prehend the good, sound, solid information and hard 
work there is in one of those charts. One of them, for 
example, is based on nine thousand heats. That is a 
lot of heats and represents a long period of operation, 
probably over a year. 

The general theory is that one man concentrating on 
the preparation of charts is saving a lot of men from 
just standing over a bunch of figures and not grasping 
more than just a few of the highlights that happen to be 
involved in the table. That is the justification for it, 
and I am certain that that is the way it has worked out. 
It is humanly impossible to get very much information 
out of a table, but at a glance you can see relations on a 
chart. 

Now Mr. Lesso has put his finger right on the nerve 
center of this situation. In other words, these trend 
charts are an introduction; they are a good starting 
point to find out the conditions that you want to have 
with respect to the factors that you have mentioned. 
You study the fuel, you study the production rate, you 
study the analysis efficiency, if you please, or some 
other objective measure of quality or measure of per- 
formance, and you relate those to the variables that 
are found to be important. Then you find that you 
want to hold to a certain average condition in order to 
favor high production, or quality. How to do this in- 
volves control charts and is the next step after defining 
the desired conditions. I think that is the question that 
Mr. Lesso has in mind. The question is, ““How can you 
do that?” After establishing that you want to duplicate 
a certain portion of a curve, how can you be sure that 
that is what will happen? 

One way is to have the fellows try harder. You put 
it on a competitive basis, let them race against each 
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other. In other words, by using psychology and such 
incentives, make them try harder. 

There is a limit to that, what that limit is, how close 
they can come to uniformity, depends on what you 
give them to work with. It depends on how sharp you 
want to sharpen your pencil amd how fine a line you 
‘an draw. There are certain inherent limitations in any 
process. You find that out on machine tools. If you have 
an old, wobbly machine, you are doing pretty well to 
hold to maybe an eighth of an inch or a sixteenth of an 
inch. That is not good enough these days; you have to 
hold a thousandth, sometimes closer than that. But 
there is a limitation imposed by the equipment. In the 
stock house, there is a limitation inherent in your scales, 
on how close you ought to expect to weigh a heat 

The answer to the question of accurately defined 
limits is also contained in the figures, and it is a matter 
of juggling a little bit, and making a little more use of 
the data. 

It is a matter mainly of being able to discern when 
the variation is great enough to worry about? When is it 
something that we cannot hope to eliminate? There are 
those two kinds of variations, and they depend on the 
equipment and methods involved. A control chart set 
up properly related to the process will show the effect 
of causes that can be removed. When all such causes 
of variation are removed, we have what is briefly 
described as control. 

Really, though, that is the second chapter. We have 
had a very good introduction this evening, and we hope 
that Mr. Lesso will continue his studies and come along 
some time and deliver the answer to the question that 
he has propounded. 


Vosbungh DISCUSSION 


(Continued from page 67) 





1,400 Btu per square foot per hour. The heat lost 
through ceramic lining, originally made 32 inches thick, 
and presuming it would stay at that thickness, was 
about 900 Btu, but ceramic lining never does stay as 
originally installed, so we assume that over a period, 
say weeks or months, the average thickness has reduced 
to about one foot. In that case, the heat lost through 
it would be about 2,400 Btu, or approximately double 
what it would be through carbon lining. That heat loss 
hasn’t seemed to bother blast furnaces particularly. 

We made computations on a lining made up of 19 
inches of carbon and 13 inches of ceramic backing it up, 
and there the heat loss was about 1,130 Btu. When you 
calculate your fuel loss, it is about 2 pounds of coke per 
ton of iron, so the differential in heat loss is really 
inconsequential. 

R. R. Thomas: What are the relative installed 
costs of carbon blocks and standard type ceramic 
blocks? 

Frank Vosburgh: It is difficult to give any figure 
on relative costs. It will vary with the design of block 
used and other details. Carbon’s first cost is higher than 
ceramics. 
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There may be a rolling mill table... 
an ingot car, or a skip hoist in this room 


Oem 


Section of Hyatt 
Engineering Labo- 
ratory. At right— 
one of many test 
fixtures. Hyatt 
bearing being given 
an endurance test. 


EACH DIFFERENT TYPE of application makes 
its own special demands of Hyatt Roller Bear- 
ings—with such destructive forces as speed, 
impact, radial or thrust loads, and others—as 
well as contending with conditions of moisture, 
heat, cold, dust, dirt. 

It is traditional to build Hyatts with endur- 
ance to outlast the equipment for which they 
are designed. 

Our way of making sure of their capacity 
to do so is to simulate the conditions of the 
job—whether it’s that of a mill table, an ingot 
car, or a mill motor—in our 24-hour-a-day 
testing laboratory. 


Here, dozens of individual tests go on all the 
time—even to running bearings to destruction 
to prove their correctness of design. 

Any bearing, in any stage of production may 
be picked for these tests by Hyatt’s roving 
test engineers. This random selection is added 
assurance to the Hyatt Roller Bearing user 
that both workmanship and metallurgical 
standards are adhered to throughout the entire 
manufacturing process. 

Hyatt engineers gladly consult with you on 
the selection of the proper Hyatt Roller Bearings 
for your product. Hyatt Bearings Division, 
General Motors Corporation, Harrison, N.J. 


HYATT ROLL Es BEARING S 
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..ALKALINE BATTERIES 


BATTERY TRUCKS 
work without 
“fussing and fuming’ 





give most trouble-free power 


Tuere is nothing temperamental about 
battery industrial trucks. Battery power and 
electric-motor drives give them instant self- 
starting, rapid yet smooth acceleration, and 
quiet fume-free operation. This makes for 
safe tiering, safe handling of fragile loads, 
safe operation in confined quarters or in 
the presence of fire hazards. 


In addition to instant self-starting, battery 
industrial trucks consume no power during 
stops. This makes for high power efficiency 
in the stop-and-go service that is inherent 
in material handling work. And the current 
used for battery charging is low-cost power. 


Electric motor drives have a minimum 
of wearing parts, thus minimizing mainte- 


Worn. 


nance, repairs and time out of service. With 
batteries exchanged at intervals of 8 to 12 
hours, battery industrial trucks, in actual 
practice, give round-the-clock operation 
with a day-after-day regularity that you can 
hardly believe possible until you have had 
experience with them. 


Altogether the battery truck is an inher- 
ently dependable and economical material 
handling machine... especially when pow- 
ered by Edison Alkaline Batteries. With 
steel-cell construction, a solution that is a 
preservative of steel and an electrochemical 
principle of operation that is fool-proof, 
alkaline batteries are the most durable, 
longest-lived and most trouble-free of all 
batteries. Edison Storage Battery Division 
of Thomas A. Edison, Incorporated, West 
Orange, N. J. In Canada: International 
Equipment Company, Limited, Montreal 
and Toronto. 
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USERS OF HOT ROLLED COIL STRIP... 
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Original Greer Patented 
Pickler after six years 
continuous operation « - 


* 





The ability which won 
the Army-Navy "'E”’ 
and four stars is now 
available to American 


industry. OU can pickle your own stock 
and save money! Install a 

Greer Patented Pickler for continuous pickling 

in coils atl0 to 80 tons perhour « * * * ° 


The Greer Patented Method of Pickling has 
proved its efficiency, versatility, and economy 
over a period of years 


THE 






























Combined with Arms-Franklin Slitting and 
Shearing equipment of advanced design, you 
can buy wide strip in coils, increase your pro- 
duction and pay for equipment through savings. 


Write or wire. Our engineers will be glad to 
show you how to adapt this equipment fo your 
specific problem. 





ARMS-FRANKLIN corporation 


YOUNGSTOWN 3, OHIO 
ENGINEERS AND BUILDERS OF ROLLING MILL MACHINERY 


{ Subsidiary Company: 











TAYLOR-WILSON Mfg. Co., Pittsburgh, Pa. 
Manufacturers of Tube Mill Machinery 
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N F POSITIVE DISPLACEMENT METER 
Hp, lama} 


ASKANIA TRANSOMETER 





NOW YOU CAN... 


Accurately ... Indicate... Record ... Integrate 
...and Control Flow... Flow Rate... Fuel/air 
ratio... Total Heat Input... Summarizing of 
Multiple Fuels! 









ALTERNATE FUELS... 


Its signal is equivalent to orifice measure- 
ment of gases making it possible to instantly 














interchange fuels, using a single regulator. 







EVERY DROP... 













> etait. 3 a 


The meter accounts for every drop passing Wri 

h hi - nele fer Bulletin 111 for more complete data 

t roug it... not one drop can pass without and details. Address ASKANIA REGULATOR COMPANY, j 
registering .. . By the ounce or by the barrel, 1601 S. MICHIGAN AVE., CHICAGO 16, ILL. Export Office 


for Latin America, Room 111 South Ferry Building, New 
York 4, New York. 


ees 


it measures and registers accurately, regard- 
less of pressure, viscosity and temperature 
variations. 


EASILY MAINTAINED... 


The meter is built to take it... all parts in 
contact with the abrasive-containing fuel oil 









are quickly replaceable in the field and 
original calibration is maintained. And ... all 
meters are interchangeable. 
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'G-E TEXTOLITE 


| ROLL-NECK BEARINGS 











e GREASE BILLS SLASHED 
e@ PRODUCTION STEPPED UP 

e MAINTENANCE COSTS LOWERED 
e OFF-GAUGE MATERIAL REDUCED 


Then, too, because of this superior 
toughness, better gauge is held—losses on off- 
gauge material are reduced. And since the bear- 
ings have little harmful effect on the roll-necks, 
the necks are dressed only once a year. 

Why not incorporate these saving 
benefits of Textolite roll-neck bearings in your 








wiaenatiblia. 3 « 
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These are the facts from Weirton 
Steel of the benefits obtained from the G-E 
Textolite roll-neck bearings installed in this two 
high, four stand, tandem cold strip mill.... Add 
them up and the answer is fewer production 
headaches and increased profits. 

It’s because Textolite roll-neck 
bearings are water lubricated that large savings 
on grease are possible... . trouble-free and long 
bearing life is assured by simply maintaining a 
sufficient flow of water on the necks. 

And this installation at Weirton also 
demonstrates the toughness and resistance to 
wear of Textolite bearings....here they last 
longer than metallics. Bearing replacements are 
fewer with Textolite roll-neck bearings— pro- 
duction has greater continuity. 


GENERAL (%) ELECTRIC 


mills. Our experienced bearing engineers are 
ready to help with the installations. Write to 
Section W-3, Plastics Divisions, Chemical De- 
partment, General Electric Company, One 
Plastics Avenue, Pittsfield, Mass. 















SAVE WITH TEXTO LITE 


1. MAXIMUM PRODUCTION 2. LOW-POWER CONSUMPTION 
3. LONG LIFE 4. NO GREASE BILLS 
5. NO FIRE-CRACKED ROLL-NECKS 


















HE Wellman-Dean is a new patented pit which was developed after a close study 


of the merits of all other types of Soaking Pits. It is the finest that the most com- 


plete engineering information regarding all pits built in the past could make possible. 


Note these features: 


1. Ideal heat distribution; no hot or cold spots. 


2. Increased charging capacity per sq. ft. of 
pit area. 


3. Greater economy due to better heat dis- 
tribution; greater charging capacity and less 
radiation surface per ton charged. 


4. All operational hazards eliminated. 
5. Longer refractory life for both pit walls 


and covers due to better heat distribution 
and absence of flame impingement. 


6. Utilizes to the fullest extent the outstanding 
advantages of luminous flames for either gas 
or oil. 


7. Ideally adapted to automatic control; al- 
ways in natural balance. 


8. Diagonal firing principle efficiently utilizes 
the otherwise wasted upper portion of the pit. 
Low velocity through burners fills the entire 
area with soft luminous flames. 


9. On cutbacks both ends remain in balance 
so the steel soaks out evenly. 


10. Tainter type bottom gates distantly con- 
trolled, have resulted in total elimination of 
accidents, and reduced maintenance in bot- 
tom making. 


BLUEPRINT AND DESCRIPTIVE BOOKLET ON REQUEST 


THE WELLMAN ENGINEERING COMPANY 


7031 CENTRAL AVENUE 


e CLEVELAND 4, OHIO 
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To have engineered and made a forged steel roll as large and as strong as 


this giant—is in itself evidence of Midvale’s wealth of experience and 
technical skill. This was built for one of our largest hot rolling mills. 
Midvale makes all sizes of hardened and ground forged steel rolls for 
sheet and strip mills. And each one is given the special attention it needs 
to meet the most exacting specifications. Our engineers are always ready 


to help you on roll problems. 


THE MIDVALE COMPANY + NICETOWN + PHILADELPHIA 


OFFICES: NEW YORK ¢ CHICAGO e PITTSBURGH 
WASHINGTON © CLEVELAND « SAN FRANCISCO 
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One of eight plants to retain 
original Navy “‘E”’ 
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write SPEER for 





>- Have motors or generators that 


are acting up—causing sparking, burning 
or overheating of brushes—excessive wear 
and energy losses? Let Speer help you find 
out why. 

A common cause of these troubles is 
brushes improperly matched—mechanically 
or electrically —to machines. For nearly 50 
years Speer has made a specialty of prescrib- 
ing the right brush grades to deliver peak 


performance in individual machines —with 


fewest brush renewals and least mainte- 


nance in any set of operating conditions. 


mses * CLEVELAND ° DETROIT 
MIL 


WAUKEE ° NEW YORK ° PITTSBURGH 


... TRACK DOWN motor troubles! 







Having developed and tested thousands 
of different carbon, graphite, electro-graph- 
ite and metal-graphite grades, Speer can 
provide the RIGHT brush for any commu- 
tating equipment you’re using or plan to 
build. 

A letter will bring you Speer’s Brush 
Data Forms free. Write for them today. 







SPEER 


CARBON COMPANY 
ST. MARYS, PA. 
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BETTER COLD ROLLED STRIP 


FOR LESS MONEY 





AS YOU swing into the highly competitive market on 
strip, remember that M-H rolls with their greater 
resistance to indentation assure a better quality of 
finish for your product . . . and because these rolls 
have a deeper hardness penetration, they can be 
used down to scrap diameter without rehardening. 
Thus M-H rolls mean strip with greater sales attrac- 


tion at a lower average cost. 


MACKINTOSH-HEMPHILL CO. 
Pittsburgh and Midland, Pa. 
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Makers of the rolls with the red wabblers 


























A COPY OF CATALOG GIVING FULL DESCRIPTION AND ENGINEERING DATA SENT UPON REQUEST, 


FLEXIBLE COUPLINGS 


POOLE FOUNDRY & MACHINE COMPANY WOODBERRY, BALTIMORE, MD. 





Inspect your bars and billets on a 


mechanized table — 
save time and money! 


Mill Superintendents quickly 
recognize money-and-time-saving 
advantages of the new Bonnot In- 
spection Table. Whenever quan- 
tity inspection occurs, this rugged 
and efficient equipment speeds up 
bar and billet inspection . . . keeps 
production running with assembly- 
line smoothness. 


Hydraulic manipulators eas- 
ily enable one man to handle com- 


oe 


plete inspection . . . and do it quick- 
er than is possible with older, time 
consuming methods. 


A few simple push-button 
operations bring bar or billet into 
position and quickly turn it for over- 
all inspection. Usable billets are 
then mechanically moved onto stor- 
age skids to await chipping or other 
disposition. Scrap billets are run 
out on the reject platform. 


feed table 


Wi ot: 


manipulating 
table 


BuiLperS OF THE BILLETEER 






control panel 


For complete details, write 
today to The Bonnot Company, Steel 
Equipment Division, Canton 2, Ohio. 


BILLETEER OWNERS 


Increase productiveness of 
your Billeteers with this new table. By 
feeding a battery of Billeteers from 
one inspection table, you eliminate 
chipping dead-time occuring during 
billet inspection on roll table. 


charging skids 


motor driven 
pusher bar 


inspected bar or 
billet storage skids 
or cradle storage 


eS run-out rolls 


for rejects 





HANDLES bar and billet 
sizes 4 to 18 feet long, 
1% to 13% inches square. 
A specially designed 
table accommodates still 
longer and larger sizes. 
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NEWS SUPPLEMENT 


GJ TOL ano teel 


ENGINEERING SERVICE 
TO THE (RON AND STEEL 


INDUSTRY SINCE 1907 


ELECTRIC TRUCK ASSOCIATION TELLS 
HOW TRUCKS SPEED OPERATIONAL FLOW 


A How the orderly flow of operation 
in a basic heavy industry — from 
production through shipment is made 
possible through the use of battery- 
powered industrial trucks, is exem- 
plified in the $30,000,000 strip mill of 
the Jones and Laughlin Steel Corpora- 
tion, Pittsburgh, Pennsylvania. Here, 
in blocks long buildings, a fleet of 
eighteen of these trucks of various 
types, sizes and capacities, safely lift, 
move and place huge coils of strip 
steel, or “flats” of sheet and plate, in 
weights up to 23,000 pounds, at a 
speed geared to the production sched- 
ule. The coils are moved from the 
rolls to cooling piles, then to the fin- 
ishing departments, then to stock 
piles or to trimmers, again to stock 
and finally to the loading docks and 
then aboard box-cars. 

Many of these battery-powered 
trucks were designed and built for the 
specific heavy duties they are called 
upon to perform in this mill. They 
augment the powerful cranes that 
shuttle back and forth overhead, but 
certain of their functions, such as the 
loading of box-cars with coils destined 
for tinning at the corporation’s works 
at Aliquippa, Pennsylvania, can be 
performed by no other type of mech- 
anized, material mover, nor could 
these functions in any way be per- 
formed by purely manual means. 

The cranes, too, carry “flats” of 
plate or sheet steel, both to stock and 
to the packaging department where 
wrappers and banders prepare the 
steel for shipment. Cranes also move 
the heavy rolls for replacement in the 
huge mills and move immense slabs 
of metal; but it is the electric truck, 
constantly and dependably moving 
about in runs of from 75 to 200 feet, 
that is relied upon to move and handle 
the bulk of the mills’ product. 

One operation alone, that of loading 
box-cars with coils of tin plate gauge, 
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is performed by two battery-powered 
ram trucks. One delivers the coils just 
inside the car’s doorway, the other 
places the coils, surely and exactly, in 
position inside the car. Swiftly the 
two trucks perform their respective 
functions, and it is only a matter of 
minutes before the coils, which are 
held in position by wooden bars and 
chocks nailed to the car’s flooring, are 
ready to be transported to their desti- 
nation. 

Originally the trucks equipped with 
rams, of from 36 in. to six ft in length, 
carried loads not much in excess of 
6000 lb, although their rated capacity 
was greater. The weights of individual 
loads have increased during the inter- 
vening years, however, so that now 
coils weighing 15,000 lb, 20,000 lb, 
and even more, are being handled. 





ENGINEER 





Up to the time the Jones and Laugh- 
lin Steel Corporation laid down its 
specifications for the type trucks it 
needed, and outlined the duties these 
trucks would be called upon to per- 
form, electric trucks did not have 
rated capacities as great as those call- 
ed for by Jones and Laughlin. It was 
known that no other type truck could 
meet the requirements, however. 
When these electric trucks were built 
they were regarded as the last word 
in this type of equipment. The orig- 
inal trucks, although still in use, are 
now out-rated by new acquisitions to 
the strip mill, some in use having 
rated capacities that permit them to 
carry loads of from 23,000 to 25,000 
pounds at one time. 

Large as these trucks are, and de- 
spite the heavy loads they carry, most 
of them are being operated by women 
at this strip mill. It was found during 
the war that women proved to be 
most efficient in their operation of the 





An 18 truck fleet of various sizes safely lift, move and place huge coils of strip 
steel at speeds geared to the production schedule. 
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MAY BE THE ANSWER 
TO PROBLEM/ 


Chiksan flexibility is so precisely engineered that the elements 
which provide for easy turning and perfect seal under pressure 
or vacuum can be stated in a few simple symbols. This stream- 
lined design, expressed in precision manufacture, has won 
world-wide acceptance for Chiksan Ball-Bearing Swivel Joints 
wherever movement or rotation is required in pipe lines 
handling liquids, vapors and gases ...in aircraft... electronics 

..failroads...chemical and food processing plants...refineries 

..marine installations...open hearth furnaces and rolling 
mills ...and hundreds of other applications. The new Chiksan 
Catalog illustrates and describes over 500 different Types, 
Styles and Sizes. Your Engineering Department should have 
a copy for ready reference. 


CHIKSAN REPRESENTATIVES IN PRINCIPAL CITIES 


EXPORT SALES: Chiksan Export Compony, Brea, California. 
Branches: NEW YORK, 7 * HOUSTON, 2 





WIVEL JOINTS 


FOR ALL PURPOSES BREA, CALIFORNIA 





Ball age 


Packing tl 








CHIKSAN COMPANY 


HOUST 


trucks, and take excellent care of the 
equipment they are given to handle. 
All freight car loading is done by male 
operators, however. 

There is some talk of a battery- 
powered truck to be constructed that 
will have a rated capacity of 60,000 
lb. This would mean, that the wheels 
would have to carry not only the full 
60,000 Ib load, but a counter-balanc- 
ing weight of a similar amount, while 
the frame and mechamnism to lift and 
move such loads would weigh at least 
10,000 Ib more, giving a weight on the 
forward wheels, at full load, of 130,- 
000 Ib. The wheels for this talked-of, 
battery-powered, truck would be 
twenty inches wide and _ thirty-six 
inches in diameter, and it would be 
the highest rated, as well as the larg- 
est and heaviest battery-powered in- 
dustrial truck ever constructed. Floor- 
ing adequate to stand up under such 
loads would have to be especially 
constructed, but the cost of such con- 
struction, it is believed, would be in- 
significant when compared to the cost 
of construction of material movers of 
other types that would have an equal 
capacity, such as an overhead crane. 

Since the loading of tin plate coils 
has never been done manually at the 
strip mill, no comparison of costs be- 
tween hand and electric truck loading 
methods are obtainable. Nor are costs 
for the loading of box-cars with pallet 
loads, or “flats” of plate and sheet, 
readily available. However, when the 
mill first was opened, such loading 
into box-cars was done by a four-man 
crew, who handled a plate or a sheet 
at a time. These were piled, inside the 
car, then wrapped and banded. It 
took these four men approximately 
four hours to so load a car. Now, the 
material is moved in an integral load 
by a battery-powered fork truck of 
4000-lb rating, to the packaging sta- 
tion at the loading dock. After wrap- 
ping and banding, the “flats” are 
moved into, and positioned within the 
box-car by the same truck, this work 
of loading being done by one man, 
the truck’s operator, in approximately 
45 minutes. 

Within the cold strip mill, several 
of the fleet of ram trucks are kept 
busy feeding coils to the huge 54 in. 
and 90 in. tandem mills, while others 
move the trimmed coils, upon their 
emergence from the mills, to the stock 
piles. Because of the extreme weight 
of these coils, it has been found neces- 
sary to stock them not more than two 
tiers high. Thus, immense distances 
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RESUME STEEL BARGE MANUFACTURE 

















Sleek welded steel barges instead of LST’s are splashing into the Ohio River 
these days at Ambridge, Pennsylvania, as peacetime production acceler- 
ates into high speed at United States Steel’s American Bridge Company. 
This photo was taken not far from the Navy shipyard where the company 
built and launched 143 ships during the war, including 119 big landing 
craft and four ARV’s, aviation repair vessels. Pictured hitting the water’s 
edge is one of 75 new coal barges being built for the river fleet of Carnegie- 


Illinois Steel Corporation. 


are taken up with horizontal, rather 
than vertical, storage. 

The same system of storage is ap- 
plied to the “flats” of plate and sheet. 
These, while they are piled three or 
four tiers high, with wooden spacers 
between the “flats,” are spread out 
horizontally. 

Despite the vast area occupied by 
the strip mill, space still is at a pre- 
mium. Therefore overhead cranes are 
utilized to store, or move from stor- 
age, the “‘flats’’ within the center of 
the storage pile, the fork trucks work- 
ing only at the outer edges. Man- 
width aisles are left between the tiers 
of “flats” to permit passage of floor 
helpers who work with the crane 
operators, in attaching or releasing 
slings or grabs used in transporting 
the “‘flats” to and from the center of 
the storage areas. In some instances, 
when the “flats” have been moved 
from the center of the stock piles, they 
are placed at points where they can 
be handled by the battery-powered 
trucks. In other instances they are 
moved by crane to the packaging sta- 
tions, and then are loaded, also by 
overhead crane, into gondolas for 
shipment. 

It was stated previously that the 
battery-powered trucks were ‘“‘con- 
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stantly and dependably movingabout”’ 
inside the strip mill, and this was not 
a rhetorical statement. These trucks 
are operated about twenty out of the 
day’s twenty-four hours, their only 
down time being for a change of bat- 
tery, once every eight-hour shift, dur- 
ing the customary “lag” between 
shifts, and possibly when they are 
arbitrarily taken aside for examina- 
tion once every day. Preventive main- 
tenance looms large in the scheme of 
things in this mill. Spare batteries, 
one for every truck in operation, are 
provided so that a sufficient number 
are always on hand to provide for 
change-overs, or emergencies. 

Despite the size of the batteries 
needed for these super-trucks, they 
are charged by a simple, inexpensive 
method, in a reasonable time. The 
power for charging is taken from the 
plant’s power lines and converted to 
provide direct current, there being 
several types of battery charging gen- 
erators in use. 

For simple cost accounting, a re- 
serve account is used for all charges 
in connection with powering the truck 
fleet. This account is accrued on a 
truck-hour basis. All charges for pri- 
mary power metered to the battery 
chargers is cleared through the re- 


serve account, as well as the labor 
charges and materials used for clean- 
ing, flushing, and placing batteries on 
charge. As batteries come up for re- 
placement, the cost of the new bat- 
teries is charged against the reserve 
account, and salvage received from 
scrap is credited to the account. While 
accruals have been 20 cents or less per 
truck hour for this “overall power 
cost,” there has always been adequate 
reserve for the replacement of bat- 
teries and adequate funds to cover 
the charges for power and labor. 

The “‘down-time”’ for a change of 
battery is liberally figured at 10 min- 
utes per truck. The truck is positioned 
on a runway in the range of a small, 
floor-operated, overhead crane, by 
means of which the spent battery is 
removed and a freshly-charged one 
replaces it. 

The eighteen battery-poweredtrucks 
at the Jones and Laughlin strip mill 
consist of fork and ram trucks of from 
6000 to 10,000 Ib; from 12,000 to 
15,000 lb, and from 16,000 to 20,000 
lb. There also is a battery-powered, 
articulated platform car-loader with 
a tilt device. This carries loads of 
10,000 Ib, and is loaded by fork trucks 
or cranes. Two battery-powered crane 
trucks, one of 10,000 pounds capacity 
at a 7-ft radius, the other of 20,000 Ib 
sapacity also are used in the mill. 


LADLE DESIGN ELIMINATES 
TRUNNION SHAFT BENDING 


A A new line of advanced design, all 
welded, ladles has been introduced by 
Whiting Corporation. Harvey, Illi- 
nois. One of the outstanding features 
of these ladles are the trunnions which 
are welded to channel-shaped mem- 
bers permitting air circulation. This 
type of construction eliminates the 
distortion of trunnion shafts which, 
on the ordinary ladle, builds up 
month after month until binding ac- 
tion makes it difficult, and sometimes 
impossible to turn ladle to pouring 
position. To eliminate other pouring 
hazards, trunnion bearings, of the 
self-aligning anti-friction type, are en- 
closed in shot and dirt proof housing 
with shot guards provided for addi- 
tional protection. 

The tipping of these ladles has been 
facilitated by a new style gear bracket 
which, through self-locking gearing, 
eliminates backlash. 


Ee 


93 








NEW ELECTRONIC WIRE WINDING UNITS 
TRIPLE PRODUCTION AT WIRE MILL 


A Wire production at Jones and 
Laughlin Steel Corporation’s wire 
rope division, Muncy, Pennsylvania, 
has been more than tripled per wind- 
ing line since the mechanical equip- 
ment was redesigned and four 1-hp 
and four 2-hp General Electric ““Thy- 
mo-trol”’ wire-winding units were in- 
stalled. Taking 0.041-in. wire as the 
average, the eight new wire-winding 
lines and the remaining older lines 
now wind 80,000-125,000 lb, or well 
over 4000 miles of wire, in a 24-hr 
period. 











while those on each of the four lines 
used for winding heavier wire are 
rated 2 hp, 1150/2300 rpm, 230 volts, 
d-c. The swift motor, which normally 
functions as a drag generator, is nor- 
mally rated from one-fourth to one- 
third the rating of the bobbin motor. 
The wire leaves the swift at an almost 
constant unwinding radius. That is, 
the loose wire coil is thrown on the 
swift in such a manner that the inner 
wrap of the coil is “peeled” off the 
swift at the bottom inside “corner” 
of the swift core at a linear wire speed 











The new electronic equipment regulates the speed of the bobbin motor 
making it possible to hold wire speed constant. 








Previously all wire at this plant had 
been wound on group-winding ma- 
chines, each consisting of six winding 
bobbins and six unwinding swifts. 
The bobbins were driven by one con- 
stant-speed induction motor, through 
line shafts, gears, and individual dis- 
connecting clutches, so that the wire 
speed increased as the wire continued 
to build up on the bobbin. The dis- 
advantages of this arrangement were 
low average winding speeds, the diffi- 
culty of obtaining uniform winding 
tension, and high mechanical mainte- 
nance, since a breakdown on one ma- 
chine put six lines out of order. 

With the new equipment, the bob- 
bin motor on each of four lines is rated 
1 hp, 690/1380 rpm, 230 volts, d-c, 
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directly proportional to the swift 
rpm. The swift generator is loaded on 
an adjustable braking resistor. Thus, 
the swift generator controls wire ten- 
sion and indicates wire speed. 

The new electronic equipment reg- 
ulates the speed of the bobbin motor, 
making it possible not only to operate 
at higher wire speeds than were for- 
merly used, but to hold wire speed 
constant throughout the full bobbin 
build-up. The new controls are mount- 
ed directly above each of the lines, 
which are side by side and parallel to 
each other. This arrangement has 
effected a 50 per cent saving in floor 
space over the previous group drives. 
Another advantage of the new equip- 
ment is that wire is wound more tight- 





On this new equipment wire is wound 
more tightly and uniformly with 
more wire per bobbin and fewer 
breaks. 


ly and uniformly, with more wire per 
bobbin and fewer breaks. Moreover, 
limit switches stop each line when 
the end of the wire leaves the swift 
and thus relieves operators for other 
duties. In addition, mechanical main- 
tenance costs have been materially 
reduced. 


—— 


COATED ROD DEVELOPMENT 
SPEEDS WELDING OPERATION 


A A new flux-coated bronze welding 
rod for application by the oxy-acety- 
lene process has been developed by 
the Linde Air Products Company, 
unit of Union Carbide and Carbon 
Corporation, New York, New York, 
known as Oxweld No. 25M. When the 
rod is made, it is pre-coated with flux 
in proper proportion to its size. This 
coating consists of a flux plus a non- 
active binder that does not affect the 
weld. It adheres firmly to the rod, 
melting down into the molten puddle 
without burning off ahead of the rod. 
The rod can be heated and bent with- 
out destroying the coating. In addi- 
tion, the coating is not affected by 
weather conditions. 

This welding rod speeds up the 
welding operation and makes it easier 
to produce welds of uniformly high 
quality. The operator can give his en- 
tire attention to depositing the rod 
metal and controlling the molten pud- 
dle without the usual delays of dip- 
ping the end of the hot rod into the 
flux container. The flux melts into the 
weld continuously and in the right 
quantities, leaving no wasteful residue 
on the face of the weld. Thorough tin- 
ning, essential to good bronze-weld- 
ing, continues without interruption. 


— 
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Rorth American 


| for Combustion 
Me | of 


— Oils. gas in boilers 





Sturdy Industrial Combustion Equipment 
by North American has always been used 
rts boiler firing upon request. 


Now these precision systems.are merchan- 
dised in complete groups with essential com- 
bustion and safety controls for process or 
heating boilers. 


| _bufners for volimetric_turndowns 
as low as 1/25 — single burners for simplicity 
— exceptional fuel-ie ratio fidelity over en- 
tire operating range — easy maintenance — 
complete safety. 
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: THE NORTH AMERICAN MFG. CO. 


CLEVELAND 4, OHIO 


GAS OR OIL- COMBUSTION EQUIPMENT 
BRANCH OFFICES IN PRINCIPAL CITIES 
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Tensile Strength.....3000 P.S.I. 
Dielectric Strength (.020” 
wall) Wet...........1000 VPM 
Peete 1000 VPM 
Life at 105” C............ 2000 Hrs. 
Chemical Resistance (room 
temperature) 
50% Sulfuric Acid and 
30% Sodium Hydroxide... 
Unaffected 
Does not support combustion 
Low Temperature Flexibility 
I.V.1. Pinch test.........—40°C. 
Bell teSt......cccccceconn- 30°C, 
Heat Endurance (.166” ID 
tubing, .016” wall) ASTM- 
D350-43T): 7 days @ 
125°C.—No crack when 
bent 180° around 14,” man- 
drel—Retains flexibility 
when varnished and baked 
22 hours at 260°F. —No 
flow or drip during 8 hours 
at 300°F, 
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= 
S This Irvington formulation provides 
L, lx “\ new advantages, new cost-saving fea- 

Plast tures, for many plastic tubing applications. 

For example: Transformer leads of #5373 

remain flexible even after varnishing and baking . . . Under- 

writers’ Laboratories approved #5373 insulation on applica- 

tions involving continuous operating temperatures up to 75 

deg. C. and intermittent temperatures as high as 85 deg. C. 

In addition, #5373 possesses the excellent electrical, mechani- 

cal and chemical properties which distinguish all Fibron 
tubings. 

Tubings of Fibron #5373 are available in all standard 
colors and sizes, and in heavy wall thicknesses—in 36” lengths, 
continuous coils, or cut pieces. For full details and generous 
samples, write Dept: €C, Irvington Varnish and Insulator Co., 
Irvington 11, New Jersey. 
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NEW SCHOLARSHIP FUND FOR Considerable latitude in the coat- surface, providing for maximum 
ing time may be had by altering the adherence and flexibility of organic 
ARMCO EMPLOYEE OFFSPRING working concentration. This process finishes. 
is operated at normal temperature 
A Details of operation of a scholar- and requires no heat. Good coatings 
ship fund to send children of employ- have been produced in actual prac- 
ees of the American Rolling Mill Com- _ tice in as short a time as 10 seconds 
pany in any of its plants to the Uni- at 80 F. 
versity of Cincinnati for engineering The treatment of steel by this proc- 
cooperative courses were recently an- ess 1S said to accomplish four purposes: 4. Prevent spread of rust from un- 


3. Greatly increase the durability of 
the finish as measured by outdoor 
exposure, salt-spray, “sweat-box”’ 
humidity, and water immersion 
tests. 


nounced. ‘ , protected edges, scratches and 
“hs 7 st7Aa , ava ve : > 'eEe »les } ° 
( hief executly es of Armco hav € . I reve nt rusting be tw een ¢ le aning other areas where the basic metal 
personally created a fund of $1500 to and painting. is exposed. 
finance two scholarships annually. 2. [Insure a grease-free and alkali-free 5-8 


This will be known as the George M. 
Verity educational opportunity fund 
in honor of the firm’s founder, long a 
personal friend and admirer of the 
late Dean Herman Schneider, origi- 

nator of the Cincinnati co-operative You actually 5g AV } L A 34 @ ) 4 
plan of technological education. Dr. 


Schneider died in 1939 and Mr. Verity y AV a M AT E R | A 3 


in 1942. 
Two scholarship winners will be 

selected to begin their university IMPR OVE PRO DUCT 
studies next fall. Winners will be eli- 
gible for co-operative employment in 
Armco plants. The plan provides for 
alternating periods of study in class- 
room and laboratory and of “‘on-the- 
job” work in industry, combining 
theory with practice. 


RUSTPROOFING PROCESS FOR 





/ : 
PRIMARY STEEL PRODUCERS /—~- Hays Indicating | susie 
~ettd ; 

and Recording Instruments and < gponsat 
A A new low-cost rustproofing tech- Automatic Controls are delivering Si 
nique for steel and galvanized steel, vital improvements in the making | —_— 
known as the ““Banox”’ process, which of steel— - 

t only will protect metal during the 

nok nly we protest matey aaetng te LABOR SAVING is effected, for by doing the job automatically, 


manufacturing stages but permit a 
tighter bond with paints, and give it 
longer life through greatly enhanced 


manual attention is reduced to supervision only and the job 
is actually done better than can be performed manually. 


corrosion resistant, has just been an- MATERIAL SAVING is effected, for by controlling to the most 
nounced by Calgon, Inc., Pittsburgh, desirable set requirements, excess quantities are eliminated, 
Pennsylvania. resulting in saving of power, heat, steam, water, gas, air and 
The basis of this new chemical proc- other critical materials. 

ess is a flexible, glassy metal phos- PRODUCT IMPROVEMENT is effected by reducing variables in 
phate coating, so plastic that it will quantities, pressure, flow, etc., of the controlled material. The 
bend with the steel or permit die- correct condition or quantity is assured at all times and uni- 
stamping without harm to the coat- formity and quality of product is increased as well as the 
ing. The coating, which has a thick- output. Also rejects and spoilage are reduced, sometimes en- 
ness of from 5 to 15 millionths of an tirely eliminated. 


inch, may be put on by the spray, 
This important Bulletin 46-713—new, informative, exceedingly 









immersion, or brush methods. It re- neletel—tellsthecteng: complete 
quires no heat. with echometic 
* rawings 
Many branches of the steel busi- tee! anne 
ness will find it of interest. The proc- tions. Write for 


" your copy. 
ess can be used by the primary steel 


manufacturing plant, by the convert- 
er, and by the final fabricator of con- = 
sumer goods. 
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AND IT’S STEADY, LASTING, ECONOMICAL 
POWER WHEN THE BATTERIES ARE 
EXIDE-IRONCLADS.-.. 


More and more, management executives are finding that Electric 
Industrial Trucks, powered by Exide-Ironclads, are the right 
answer to their materials handling problem. Numerous records 
prove that this efficient combination assures more tons per man 
per hour... and at lower cost, which means greater profits. 


Exide-Ironclad Batteries deliver continuous service day in and 
day out for years. They have the high power ability required for 
frequent “stop and go” service. . . the high maintained voltage 
that constant lifting, hauling and stacking demands .. . and the 
high capacity needed to assure steady, day-long performance 
with full shift availability. 


Write us for a FREE copy of Exide-Ironclad Topics which 
contains “Case Studies” of materials handling problems. It tells 
how to cut handling costs up to 50% .. . covers latest develop- 
ments in handling materials from receiving to shipping. 


Materials Handling offers one of the greatest opportunities 
for reducing costs and increasing profits, that are available to 
Management today. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 + Exide Batteries of Canada, Limited, Toronto 
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DEPENDABLE 















ELECTRIC INDUSTRIAL TRUCKS 
POWERED BY EXIDE-IRONCLADS 
HAVE ALL THESE FEATURES... 


Inherently dependable 
Built for long, hard service 


Provide maximum safety .. . best 
working conditions 


Fast handling and accurate spotting 
Effective use of lowest cost power 


Lowest overall cost 


HIGHEST EARNINGS 
GREATEST SAVINGS 
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STEEL INDUSTRY WILL SPEND 
$327,000,000 ON EQUIPMENT 


A Steel companies are planning to 
spend this year the record-breaking 
total of $327,000,000 for new equip- 
ment and additional facilities needed 
to fill postwar steel demands. 

The industry’s anticipated expendi- 
ture for new equipment in 1946 raises 
to $2,500,000,000 the total amount of 
money spent since 1935 by steel com- 
panies to expand and improve their 
plants. Half of that total was spent 
between 1940 and 1945 as the indus- 
try’s share of the wartime expansion 
program. The other half, spent in 
peacetime years, represents the cost 
of the industry’s continuous program 
of improving its extensive facilities 
for producing steel. 

Anticipated new equipment ex- 
penditures for 1946 exceed by 10 per 
cent the peak reached in any year of 
the war and are more than double the 
amount actually spent in 1945. 

At the beginning of 1945, steel com- 
panies estimated that during that 
year they would spend about $200,- 
000,000 of their own funds to wind up 
the wartime program of plant expan- 
sion. The end of the war, however, 
made unnecessary the spending of the 
full amount. Actual expenditures dur- 
ing 1945 totaled $148,000,000. 

Most of the expenditures scheduled 
for 1946 will be for new and improved 
rolling mills and finishing facilities. 
Because of the huge wartime expan- 
sion in blast furnace and steelmaking 
facilities, relatively little new con- 
struction is anticipated in those de- 
partments during the current year. 
Instead, the bulk of the expenditures 
will go to buy new machinery and 
equipment for producing highly fin- 





Steel Industry Inverts $2,518,000, 


Millions of Dollars Annually 





40 
2 


ished types of steel for civilian goods. 
Included in the expenditures for 
1946 are the costs of several continu- 
ous mills for producing cold rolled 
sheet and strip steel, used for auto- 
mobiles, refrigerators, ranges, etc. 


NEW MECHANICAL PICKLER 
ACCELERATES OPERATION 


A Pickling of steel bars can be greatly 
accelerated by the practice of raising 
and lowering a sling full of bars in 
the pickle vat. This procedure causes 
the bars to move one against the 
other, cracking the oxide scale and 
aiding in its removal. Utilizing this 
principle, The Youngstown Welding 
and Engineering Company, Youngs- 
town, Ohio, has developed a new 
mechanical pickler which automatic- 
ally raises and lowers five to ten tons 
of bars at a predetermined, contin- 
uous rate. Ordinarily, this work is 
done by a crane, and the new pickler 
thus releases the generally overwork- 
ed crane for other plant operations. 
Pickling time is often cut 40 to 60 
per cent, with resultant savings in 





This new mechanical pickler automatically raises and lowers five to ten tons 
of bars at a predetermined, continuous rate. 
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8,000,000 in New Equipment 
1935 ~1946 - 


Plans to Spend 
$327,000,.000 
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steam, man power, and maintenance. 

Operation of the mechanical pickler 
is simple. Two horizontal shafts at 
each side of the pickling tank are 
geared to a driving mechanism. 
Sheaves, fixed to the shafts, carry the 
chains. When the pickler is operating, 
the chains move; this causes rod bars 
and other stock being pickled to re- 
volve against each other in the solu- 
tion. In this way, all surfaces are 
exposed to action of the solution, and 
scale removal is speeded by the rub- 
bing action. When used for tubing, 
the pickler raises the tubes out of the 
solution and tilts them. Thus, the 
tubes are flushed out, providing a 
more vigorous pickling action on the 
inside surfaces of the tubes. The cycle 
of raising and lowering the shapes 
into the pickling solution can be regu- 
lated by simple adjustment, accord- 
ing to the requirements of the mate- 
rial being processed. 

The advantages of mechanical pick- 
lers are generally known, and there 
are several types in operation through- 
out industry. However, the new pick- 
ler has several features not found in 
other designs. There is a minimum 
amount of chain used, hence replace- 
ment and repair costs for this item 
are kept low. In many cases, the 
pickler will do the work of two or 
three ordinary still pickling tanks, re- 
sulting in further savings. In addition, 
the pickler will handle a wide variety 
of shapes — bars, rounds, flats, squares, 
hexagons, and tubing. Another out- 
standing feature is its simplicity of 
operation and control. Chains and 
other exposed parts are made of alloy 
metals to provide strength for heavy 
loads, resistance to the severely cor- 
rosive action of the hot acid pickling 
solution, and resistance to wear. 

Although the design of this pickler 
has been standardized, it is possible 
to fit this equipment into any type 
plant. It can be built to any capacity. 
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COMPLETE STRESS 


RELIEVING FURNACE 
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One of the first charges entering the recently completed stress relieving 
furnace of Chicago Bridge and Iron Company at Chicago, Illinois. This 
is the largest of three furnaces constructed by Rust Furnace Company, 
Pittsburgh, Pennsylvania, for Chicago Bridge and Iron Company, being 
85 ft long, by 15 ft 2 in. wide, by 16 ft high from car floor to spring of arch. 
It has a car width of 11 ft. The roof is sprung. Another furnace for stress 
relieving welded vessels is being erected at the company’s Greenville, 
Pennsylvania, plant, while a third primarily for heating of heavy plates 
and for alloy heat treating is being erected at the company’s Birmingham, 
Alabama, plant. All will be completed in 1946. 
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WEIRTON STEEL BUILDS 
MODERN OXYGEN PLANT 


A A new oxygen plant having a total 
capacity of 150,000 cu ft per day or 
about 4,500,000 cu ft per month has 
been built at Weirton Steel Company, 
Weirton, West Virginia. The new 
plant was built in the former shell 
plant. Oxygen is made in the new 
oxygen plant by separating the oxy- 
gen from the nitrogen in atmospheric 
air. The plant was furnished by Air 
Products, Inc., Chattanooga, Tenn- 
hessee, 

The sequence of operations is brief- 
ly as follows: Atmospheric air is drawn 
from the outside through a filter into a 
three-high stage compressor. The air is 
compressed in the first stage to 50 
pounds pressure after which it is cool- 
ed and passed through two caustic 
soda towers for removal of carbon 
dioxide. It then returns to the com- 
pressor where it is compressed to 200 
pounds and finally to 750 pounds in 
the last stage. This 750 pound air is 


100 


cooled to room temperature and then 
passed through an aluminum oxide 
drier which removes the moisture in 
the air to a dew point of minus 200 
degrees F. The air then passes through 
coolers where it is cooled by the nitro- 
gen and oxygen being made in the 
plant proper. The air is cooled to a 
temperature of about minus 230 de- 
gree F and is still at a pressure of 
about 700 pounds. The air then passes 
through an expansion valve and pres- 
sure is dropped to 65 pounds and its 
temperature drops to about minus 
300 degrees F at which point the air 
changes into a liquid. This liquid air 
is then distilled in two stages of dis- 
tillation so that the nitrogen boils off 
from the liquid air the same as steam 
boils off water. After the nitrogen all 
boils off, liquid oxygen remains. The 
liquid oxygen is pumped from the 
distillation column, passes through 
the heat exchanges previously men- 
tioned and is vaporized by the tem- 
perature of the incoming compressed 
air. The oxygen is then in the gaseous 


form and ready for pumping into cyl- 
inders for storage or for filling cylin- 
ders for use around the plant. 

In the oxygen plant there are three 
banks of cylinders which are used for 
the storage of oxygen to take the ups 
and downs in oxygen consumption. 
These contain approximately 800 cyl- 
inders with 200,000 cu ft capacity of 
oxygen. As the demands for oxygen 
go up and down, these cylinders are 
emptied or filled according to require- 
ments. The cylinders in this storage 
bank feed a pipe line system which 
extends through the steel works in the 
blooming mill, welding shop, open 
hearth and stock house departments 
and which is in process of being ex- 
tended to the blast furnace boiler 
house, strip steel and 48 in. mill de- 
partments. When these pipe lines are 
extended, the handling of cylinders 
will be greatly reduced. The oxygen 
is delivered through the pipe lines at 
about 150 pounds pressure. The oxy- 
gen that is delivered in cylinders is at 
2200 pounds pressure. 

The oxygen plant which started in 
operation January 1 of this year is 
the most modern type of oxygen gen- 
erating equipment. Weirton is the 
first steel mill in the country to install 
this type of equipment which was de- 
veloped during the war for our armed 
forces and became available for in- 
dustry after the end of hostilities. 


— \ 


STAINLESS STEEL TUBING 
PATENTS ARE AVAILABLE 


A The alien property custodian re- 
cently announced that fourteen U.S. 
patents on the manufacture of stain- 
less steel tubes which were seized from 
enemy nationals are available for 
licensing to American citizens. Sev- 
eral of these patents disclosed new de- 
signs and devices which appear to be 
practical for use in this country. He 
added that the inventions are the 
result of work of enemy technicians 
in the Dusseldorf area, the heart of 
the German steel industry. 

Licenses are available on a royalty- 
free, non-exclusive basis for the re- 
maining life of the patent. An admin- 
istrative fee of $15.00 is charged for 
each patent licensed. A list of the 
patents and complete licensing infor- 
mation may be obtained from the 
Patent Use and Development Section, 
Office of Alien Property Custodian, 
Washington 25, D. C. 
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Easily applied—swahb. dip or spray 
Prevents salt-spray corrosion 

Readily removed 

Approved for use on government material 


Yes ... the new Tycol No-Rust-Ols are powerful rust preventives, 
engineered for easy application on all metal surfaces. These perform- 


ance-proved protective products eliminate surface rust formations 





on stock in storage... parts in production ... and machinery await- 
ing use. 
. : : : ; Boston ¢« Charlotte, N.C. 
Your nearest Tide Water Associated office will give you the com- Pittsburgh ¢ Philadelphia 


TIDE WATER 
a ASSOCIATED 


plete facts about the “rust protection” afforded by new Tycol No- 


Rust-Ols. Call them today. 


OIL COMPANY 


17 BATTERY PLACE + NEW YORK 4.8m ¥ 





LUBRICATION =-““ENGINEERED TO FIT THE JOB” 
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CAST STEEL VALVES 
FOR HIGH PRESSURES 


A American Car and Foundry Com- 
pany announces they will extend their 
production of lubricated plug valves 
to include cast steel valves in series 
100 and 300 in sizes \% in. to 8 in. 
These cast steel lubricated plug valves 
will be particularly adapted for high 
pressures and temperatures where re- 
quired and in addition the cast steel 
necessarily offers greater abrasion re- 
sistance and, on some services, greater 
corrosion resistance. 

The new applications for these cast 
steel valves include high pressures in 
oil field production work, process 
plant application, refining installa- 
tions where external fire hazard pre- 
vails, and on any service where cast 
steel valves are indicated as contrasted 
with a semi-steel, cast iron, or bronze 
valve. 


SIMPLIFIED PRACTICE 
FOR CARBON STEEL PLATE 


AA voluntary simplified practice 
recommendation for thicknesses for 
‘arbon steel plates, as proposed by 
the technical committee on carbon 
steel plate and structural shapes, of 
the American Iron and Steel Insti- 
tute, has been submitted to produc- 
ers, distributors, and users, for their 
comment or approval, or both, ac- 
cording to an announcement of the 
division of simplified practice, of the 
National Bureau of Standards, 

According to the recommendation, 
thickness may be specified in either of 
two ways: by measurement in inches, 
which range from 3¢ inch to 2 inches, 
inclusive; or by weight per square 
foot, commencing with 7.65 pounds 
and ending with 81.60 pounds. Plates 
over 2 inches to 6 inches thick pro- 
gress in increments of 1% inches. Those 
over 6 inches thick advance in quarter 
inches. 

Early in the war it became impera- 
tive to simplify plate thicknesses in 
order to meet production goals, and a 
very large proportion of the record 
production actually achieved was 
based on such simplification. It is de- 
sirable to utilize this experience, 
through the establishment of a sim- 
plified practice recommendation em- 
bodying a simplified list, adjusted to 
suit normal conditions, 

Among the advantages to be de- 
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rived from general adherence to the 
recommendation are: continuation of 
reduced number of thicknesses; more 
efficient mill operation; expeditious 
delivery ; reduction in inventories; im- 
proved service to users; and more 
economical manufacture. 

For the reason that as many firms 
as possible should be given an oppor- 
tunity to examine the proposed rec- 
ommendation, readers of this an- 
nouncement are invited to make 
known their interest by writing to the 
division of simplified practice, Na- 
tional Bureau of Standards, Washing- 
ton 25, D.C. 


USSR CONSTRUCTING 
STEEL TUBE MILL 


A The great new tube rolling mill, 
now in construction at Sumgait, on 
the Caspian Sea, will when completed 
supply the needs of the oilfields of 
Baku, Grozny, and the Emba. It will 


ene 
POSITION 
COMPANY 


ADDRESS 


turn out 40 per cent of the previous 
Soviet production of all types of tub- 
ing. The idea of the project is to be 
able to supply all the tubing needs of 
the oilfields in the Caucasian area. 

Sumgait, which is in the Soviet Re- 
public of Azerbaidjan, was quite a 
small place before this big construc- 
tion plan was contemplated, but it is 
now to become a substantial town 
and modern in every respect. All 
stages of production, from steel mak- 
ing to the finished product will be ac- 
complished on the spot. The plant 
will be the most modern of its type, 
equipped to turn out high-quality 
tubing. Production will be organized 
so that all processes, from the heat 
treatment of metal to stacking the 
finished products will be connected 
mechanically. 

The construction of the works has 
begun with the erection of auxiliary 
departments, machine shops, foun- 

(Please turn to page 109) 
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Type RD3-46, Enclosed 


Master Switch, 
Enclosed Type S2D, 2 Circuit 


Master Switch, 
Enclosed Type S4D, 
4 Circuit 


\yt 


\ 


—~ ACCURATELY EASILY ACCESSI 
MACHINED MM BLE TERMINAL 
HOUSING Te STUDS OF HIGH 


TENSILE EVERDUR 
CONTACT PRESSURE 
SPRINGS WILL NOT 


FLY OUT WHEN MOV- 
ABLE CONTACT 
IS REMOVED 


LARGE 
CLEARANCES 





NEEDLE ROLLER 

BEARINGS IN 

BRASS MOUNTING 
BLOCK 


STAR WHEEL 
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Type RD Reversing Master 
Switch with Mechanical 
“OFF” Point Latch 


ay <—— STURDY 
WD MOUNTING FEET 

Type RD3-6 with Cover Removed 
HOUSANDS of sturdy, reliable "3C” Bulletin 
101 Master Switches are operating in all types 
of industries. Built for “rough and tumble” use 
in frequent operation, a minimum of maintenance 
is made easy by complete accessibility. And those 
contact pressure springs on the double break silver 
to silver alloy contact fingers can't fly out! No 
hunting in dark corners for elusive springs! Cams 


are accurately molded of high impact bakelite. 
Needle Roller Bearings on Type RD—Oilite Bear- 
ings on Type SD. Up to 6 points in each direction 
and 18 circuits available on Type RD, up to 2 
points in each direction and 4 circuits available 
on Type SD. Spring return available in both types. 


Ask for Bulletins 101 FS and RD. 


The moving contact finger mechanism 
pictured below fits both types. and by 
removing one screw the entire assembly 
is easily lifted out. 


Type RD Reversing Master 
Switch with Electrical 
Handle Switch 


Type RD 
Master Switch 
Mounted on a 
Pedestal, 
watertight. 


Moving Contact 


Finger Mechanism 


THE CLARK CONTROLLER CO. 


1146 EAST 152nd ST., CLEVELAND 10, OHIO +e EVERYTHING UNDER CONTROL 
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(1) Engineered Heat 


If the heating of metal is required in your 
work, you will get a lot of good ideas from 
a new booklet on ‘‘Engineered Heat."’ De- 
signed for engineers and production men, 
this booklet contains descriptive informa- 
tion on circular soaking pits, various types 
of heating furnaces, and auxiliary equip- 
ment. Included are a number of installation 
pictures and easy-to-use tables and charts 
on temperature conversion and thermal 
efficiency of fuels. (16 pages). Salem Engi- 
neering Company. 


(2) Testing Machines 


Included in an amply illustrated new 
catalog is a complete description of the 
principle and operation of the pendulum 
lever weighing system, hydraulic and elec- 
tro-mechanical loading systems, testing 
ranges, and specification details on ma- 
chines in ranges from 1000 to 1,000,000 
or more pounds. The purpose of this book- 
let is to give you a comprehensive digest 
of the principles, construction, and opera- 
tion of modern testing machines. (30, 60 
pages). Tinius Olsen Testing Machine 
Company. 


(3) Clamshell Buckets 


Four-rope clamshell buckets are the sub- 
ject of a new bulletin just issued. The buck- 
ets described are designed for handling 
coal, iron ore, open hearth slag, and most 
granular, free-flowing materials. Line draw- 
ings not only show various types of buckets, 
but also the manner in which they are 
geared and reeved. These buckets are used 
primarily on bridge cranes, with man 
trolleys, and with fleet through sheave type 
trolleys, also on unloading towers and on 
boom type and overhead cranes. (2059, 
44 pages). Blaw-Knox Division of Blaw- 
Knox Company. 


(4) Feed-Water Control 


A new booklet is available to you on the 
first controlled-forced-circulation boiler in- 
stalled in America, the unit at the Montaup 
Electric Company's Somerset Station, Fall 
River, Massachusetts. This is one of the 
most important steam generating units 
placed in service during the 1940's. This 
unit was the first to operate at higher steam 
pressure and temperature than had been 
attained in any previous installation. (447, 
20 pages). Northern Equipment Company. 


(5) Watt-Demand Meter 


A new thermal watt-demand meter, op- 
erating on the ‘“‘direct heat’’ principle and 
known as ‘Type HI-1"’ is announced in a 
new bulletin. The ‘direct heat’’ principle 
is based on the use of temperature-sensitive, 
bi-metallic spirals that act as their own 
heaters, thus increasing the life and ac- 
curacy of the meter while minimizing the 
need for maintenance. (GEA 4541). Gen- 
eral Electric Company. 


(6) Water Cooled Door 


A bulletin is available on a new water 
cooled door for open hearth and heating 
furnaces. The new door, manufactured for 
all open hearth and furnace sizes, has 
water cooled ribs dividing the plastic re- 
fractory into easily cooled sections, which 
not only add strength to the door but also 
eliminate warpage, insuring a longer life 
for both the door and the lining. William 
M. Bailey Company. 


(7) Electronics Guide 


A new guide to electronics has just been 
published to show how electronics is al- 
ready speeding production, saving time 
and materials, and promoting safety in in- 
dustrial plants, and to suggest how you can 
put electronics to work. The guide explains 
the six fundamental functions of electronic 
tubes, rectifying, amplifying, generating, 
controlling, counting and sorting, in- 
specting; and describes the tubes required 
for each function. (A-4726, 28 pages). 
Westinghouse Electric Corporation. 


(8) Valve Reference Book 


A reference book on valves is available 
to you which includes a description of 
quarter-turn valves. These quarter-turn 
valves are said to insure instant action be- 
cause a quarter-turn fully opens or closes 
these valves. They operate 16 to 28 times 
faster than screw-stem types. A positive 
fluid control is guaranteed because cam 
presses seating surfaces firmly together in 
closed position, yet valve operates freely. 
Sealed bottom, bonnet and stem, prevent 
wasteful, outside leakage. (38). Homestead 
Valve Manufacturing Company. 


(9) Spray Nozzles 


A catalog describing spray nozzles de- 
signed to accommodate high working pres- 
sures through longer periods of time. Con- 
tinuous high-pressure work such as the 
cooling operation in modern rolling mills 
quickly wears out ordinary nozzles. This 
spray nozzle is built in one piece for long, 
tough service. There is nothing to wear 
loose. It is made to order for the demands 
of steel mill service. (459). Chain Belt 
Company. 


(10) High Temperature Pickling 


A technical bulletin which tells the ways 
to step-up production with high tempera- 
ture pickling, continuous or batch, is avail- 
able to you if you circle number ten below. 
The description of the step-up method tells 
how production was boosted in one plant 
from 250 to 540 tons in eight hour periods. 
(TV-7B). Atlas Mineral Products Company. 


(11) Rubber Insulation Avail- 
able 


A complete story on the return of natural 
rubber insulation for cables is contained in 
a new research bulletin available .to steel 
mill operators and engineers. The use of 
natural rubber has been authorized for 
those severe service conditions where wires 
and cables are to be installed in wet loca- 
tions. This insulation made with wild ‘‘Up- 
River Fine Para’’ rubber applied to the 
conductor by the strip insulating method 
and vulcanized in a continuous metal mold 
is once again available to industry. (101). 
Okonite Company. 


(12) Electrical Controls 


A condensed general catalog which is 
issued periodically is available to you. The 
catalog contains descriptions, sizes, illus- 
trations, and prices of electrical control 
apparatus such as: enclosed safety switch- 
es; industrial circuit breakers; multi-break- 
er load centers, manual and magnetic 
motor starters; panelboards; switchboards; 
bus bar systems; and open knife switches. 
All electrical shop and maintenance men 
should have this publication. (Trumbullist). 
Trumbull Electrical Manufacturing Com- 


pany. 


(13) Indicating Dynamometer 


A file folder is available on a new remote 
indicating dynamometer known as a ‘‘Tens- 
o-Trol."’ This is a brand new type of tension 
or weight measuring instrument that has 
application throughout all industries. In 
many types of weight measuring or tension 
indicating it is not possible for the operator 
to be close enough to the measuring instru- 
ment to read it. With the new ‘Tens-o- 
Trol’’ this difficulty has been completely 
overcome by the use of remote repeater 
stations that may be as far as 300 feet from 
the actual measuring dynamometer. W. C. 
Dillon and Company, Inc. 


(14) Cutting Fluids 


A pocket-sized publication on ‘Water- 
Mixed Cutting Fluids’ containing a wealth 
of practical information for users of so- 
called soluble oils has recently been pub- 
lished. Among the featured articles are 
“Cutting Fluids and Hygiene’’ and ‘'De- 
sign Data for Cutting Fluid Systems” with 
accompanying charts. (20 pages). D. A. 
Stuart Oil Company. 


(15) Materials Handling 


Recently released is a booklet covering 
handling and processing equipment for all 
industries — includes electric vibrating 
feeders, crushers, pulverizers, screens, 
dryers, coolers, magnetic separators, buck- 
et elevators, chains, and control equip- 
ment. (791). Jeffrey Manufacturing Com- 


pany. 
(16) Recording Instruments 


Just issued is a catalog presenting a full 
line of recording and indicating instru- 
ments for measurement and control. Ar- 
ranged for quick reference, and profusely 
illustrated, the sections deal with instru- 
ments for temperature applications, pres- 
sure, humidity, flow, liquid level, density, 
and other process variables. Control valves, 
planimeters, instrument accessories and 
supplies are included. (370). Foxboro 
Company. 


(17) Bearing Handbook 


A huge catalog packed with details is 
available by circling number seventeen 
below. Bearing sizes and load rating tables, 
together with a bearing type index, facili- 
tate bearing selection based on ratings 
given for standard motor speeds. New bear- 
ing application drawings and sources for 
bearing mounting parts are shown, to- 
gether with a section devoted to bearing 
care and lubrication. (F-1000, 184 pages). 
Norma-Hoffmann Bearings Corporation. 


(18) Variable Speeds 


Said to be the most comprehensive book 
on variable speed control ever published is 
a new condensed catalog just printed. It 
shows how variable speed control can be 
applied to all types of production machines 
to step-up output and improve processing. 
The catalog shows the newest designs of 
modern speed control equipment, includ- 
ing an hydraulic automatic control, and the 
reducer type transmission, which provides 
speed variation and gear reduction in one 
compact unit. (G-450, 96 pages). Reeves 
Pulley Company. 


(19) Speed Transmissions 


An engineering data catalog covering a 
positive infinitely variable all-metal chain 
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gear that gets any desired speed instantly 
while the machine is operating and main- 
tains it accurately— using a “unique 
chain that automatically makes its own 
teeth.’’ No belts are used. The book includes 
complete engineering data on making a 
specific application. (1874, 56 pages). 
Link-Belt Company. 


(20) Steam Turbines 


Bulletins are ready for you in looseleaf 
form covering a complete description of 
solid wheel turbines with cross section 
drawings of typical units for both moderate 
and high steam pressure conditions. In- 
cluded is a description of the axial flow 
impulse, both single stage and multi-stage. 
Terry Steam Turbine Company. 


(21) Engineering Manual 


An engineering manual which gives a 
comprehensive review of the principles 
affecting the selection, application and 
operation of anti-friction bearings is yours 
by circling proper number and mailing the 
postcard below. Of special interest is a 
complete resume of the engineering funda- 
mentals involved in correlating design re- 
quirements, load characteristics and serv- 
ice conditions to the choice of the particular 
size and type of bearing. (200 pages). 
Fafnir Bearing Company. 


(22) Hydraulic Handbook 


A new edition of an hydraulic handbook 
is now ready for steel mill engineers inter- 
ested in pumps and hydraulic equipment. 
It contains complete, authoritative hydraul- 
ic information and tables. Included is a 
resume of this company’s manufacturing 
facilities and a condensed catalog of their 
products. (50). Aldrich Pump Company. 


(23) Industrial Exhausters 


Available to you is a bulletin on indus- 
trial exhausters. Industrial exhauster serv- 
ice is the most exacting on which fans are 
used. This industrial exhauster was de- 
signed from the accumulated experience 
of 68 years of fan-building. Sturdy, effi- 
cient and practical in design, it is also 
flexible in application. (3576). Buffalo 
Forge Company. 


(24) Electrode Properties 


Facts you should know about electrodes 
are covered in a new catalog available to 
you. Compiled by leading technicians in 
the field, this definitive work gives authen- 


tic, understandable information on elec- 
trodes. It includes information on applica- 
tion, welding procedure, mechanical prop- 
erties and specifications. Every steel mill 
man will find almost daily use for this help- 
ful manual. (120). Air Reduction Company. 


(25) Panelboards 


A condulet catalog is available to you 
covering panelboards, distribution centers, 
circuit breakers, and other electrical fit- 
tings. The various sizes available with ad- 
vantages of each are included in a com- 
plete listing. (2500). Crouse-Hinds Com- 
pany. 


(26) Control Instruments 


A new bulletin describing a line of pH 
control instruments has just been an- 
nounced. These pH controllers and record- 
ers are described in detail including elec- 
trode assemblies and accessories. The bulle- 
tin includes engineering and technical in- 
formation relative to pH theory and meas- 
urement. A variety of actual installations 
are described with chart records, photo- 
graphs, and flow diagrams included. (1302). 
Bristol Company. 


(27) Switchboards and Switch- 
gear 


Described in a new large catalog is a 
complete line of switchboards, panelboards, 
switchgear, fuses, lugs and other accessor- 
ies. Contains wiring diagrams motor cir- 
cuit data, properties of conductors and 
other handbook data for electrical men. 
(170 pages). Pelham Electric Manufactur- 
ing Corporation. 


(28) Semi-Finished Steel Roll- 
ing 

We have :n stock a few reprints of an 
excellent article entitled: ‘The Rolling of 
Semi-Finished Steel’’ written by a promi- 
nent superintendent, roll shops. This paper 
briefly outlines the methods and problems 
in rolling semi-finished steel, and describes 
some of the mills used for making these 
products. Included is a brief discussion of 
roll design. If you circle number 28 below, 
we will send you a copy. 


(29) Insulating Firebrick 


A bulletin is available giving data on the 
performance of insulating firebrick. These 
firebricks store and conduct less heat than 
heavier insulating firebrick and conse- 
quently afford faster heating-up time. This 
means that less fuel is required to bring 
the furnace to operating temperature, with 











savings in overall operating costs. (R-2-G, 
20 pages). Babcock and Wilcox Company. 


(30) Electric Welding 


A bi-monthly publication on welding 
news is available to you if you are a pro- 
duction minded welding man. It is distrib- 
uted free of charge and contains interesting 
articles on the latest practices in the re- 
sistance welding field, and illustrates ma- 
chines of unique design. The company 
manufactures manual, air, hydraulic, mo- 
tor-driven, spot, projection, seam, butt, 
flash and special welding equipment. 
(Welding News). National Electric Welding 
Machines Company. 


(31) Asbestos Products 


Given in a new catalog just issued is a 
complete description of industrial asbestos 
products. Included are construction details 
and engineering data tables. Material de- 
scribed includes insulation, refractories, 
floorings, roofings and sidings, asbestos 
walls, industrial curtains, friction materials, 
electrical materials, packings and gaskets. 
(GI-6A, 42 pages). Johns-Manville. 


(32) Cranes 


Pictured and described in a new bulletin 
are whirlers, gantry cranes, floating cranes, 
hoists, coal and ore bridges, unloaders and 
other special purpose installations. A check 
sheet to facilitate determination of type of 
crane needed by any particular plant is 
included. (216, 64 pages). Dravo Corpo- 
ration. 


(33) Water Conditioning 


A handbook on water softening is the 
latest edition to this company’s softener 
literature. This book describes the needs 
for conditioning equipment, the benefits 
of soft water, and gives details on water 
filteringprocesses, use of activated carbon, 
iron removal equipment, oil removal filters, 
aerators and degasitors, and chemical feed 
systems. Elgin Softener Corporation. 


(34) Metal Cutting 


If you want to slash your metal cutting 
and trimming costs from dollars to pennies 
you should send for a booklet that is avail- 
able on friction saws. This versatile friction 
saw will cut varied structural shapes in any 
sequence without change of blade or set- 
up, and will permit one machine to handle 
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various types of work which would nor- 
mally require several slow speed saws to 
handle. (9200). Kling Brothers Engineer- 
ing Works. 


(35) Voltage Stabilization 


A handbook on voltage stabilization is 
available to you that provides the answer 
to a problem that confronts every manu- 
facturer or user of electrically operated or 
electronic equipment. By use of the con- 
stant voltage transformer, which maintains 
operating voltage within plus or minus one 
per cent of rated requirements, regardless 
of supply line fluctuations as great as 30 
per cent, trouble free operation of your 
equipment becomes a reality. This trans- 
former is designed specifically for auto- 
matic operation requiring no supervision 
and with no moving parts. (GCV-102). 
Sola Electric Company. 


(36) Dual-Tube Manometer 


Now instead of standing on a stepladder, 
as when reading long range, single-column 
manometers, the operator can read high 
range pressures, vacuums, and differen- 
tials from the floor level. And you can read 
about this new manometer development in 
a new booklet that is available to you. The 
new manometer consists of two separate 
manometer tubes in the same case, each 
tube with individual well. The left tube has 
a scale increasing upward; the right tube 
a scale increasing downward. Both tubes 
are connected in parallel to the same pres- 
sure source. (M-1OOWM). The Meriam 
Instrument Company. 


(37) Chemical Cleaning 


“More Power to America’s Industry’ is 
a new color booklet describing a chemical 
cleaning service for steel plant operators. 
This method of chemically dissolving ac- 
cumulated scale is the modern, rapid way 
to clean hearth plate cooling coils without 
shutting down production. The system 
chemically cleans cooling stack plates, 
bosh plates, gas scrubbers, boilers, dust 
precipitators, condensers, filter beds and 
water lines above or below the ground. 
Dowell, Inc. 


(38) Transformer Connections 


“How to Use One Bank of Transformers 
to Supply Two Different Loads” is the sub- 
ject of a completely written paper by an 
electrical engineer. The paper, which is 
available to steel mill engineers and oper- 
ators, shows a number of connection com- 
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binations by which two different loads can 
be supplied by one bank of transformers, 
and explains how to determine the size 
of each transformer required. The con- 
struction and use of vectors is explained. 
Seven typical problems are discussed, and 
each is solved by approximate formula and 
by vectors. (TU-76, 16 pages). Wagner 
Electric Corporation. 


(39) Nickel Alloy Selector 


It is useful to know that information cov- 
ering a certain metal problem is available, 
but it is much more useful to have that 
information right at your fingertips in com- 
pact form. There is available a nickel alloy 
selector which compresses the significant 
data on all the “Inco’’ nickel alloys into 
very small space. By simply turning the 
dial and moving the slide one can compare 
their chemical compositions, physical con- 
stants, mechanical characteristics, and 
other individualized properties. The kit in- 
cludes ‘Properties of Some Metals and 
Alloys,"" a booklet containing essential 
chemical, physical and metallurgical data 
obtained directly from the producers of 
104 different metals and alloys. Interna- 
tional Nickel Company, Inc. 


(40) Rolling Mill Guides 


Reprints of an article, from the steel 
industry's leading engineering journal, are 
available to you if you encircle number 
forty-one. The article is entitled: ‘Rolling 
Mill Guides,”’ and sets forth some problems 
in the design and use of guides, concerning 
which little or nothing has been published. 
Guide design is not an exact science, but 
is influenced by varying conditions and 
requirements. The paper was prepared by 
a prominent roll shop superintendent in the 
steel industry. Youngstown Alloy Casting 
Corporation. 


(41) Lathes 


A catalog is available which describes 
lathes engineered to meet exacting needs 
for precision accuracy in all types of indus- 
tries, and to maintain accuracy year after 
year, even under strenuous production 
conditions. Accuracy and long life are 
built into these lathes as carefully and 
surely as they are built into fine timepieces. 
Correct design is based on nearly forty 
years of research and experience, quality 
materials specially selected for specific 
needs, expert craftsmanship, strict inspec- 
tion through all phases of production and 
assembly and thorough testing to rigid 


working tolerances. (100-d, 68 pages). 
South Bend Lathe Works. 


(42) Bus Structures 


Available to steel mill engineers and 
operators is a new brochure on bus struc- 
tures. These bus structures are able to 
withstand the terrific forces generated in 
the event of a short circuit. No present day 
circuit breaker is capable of opening within 
short enough time to protect the bus. Short 
circuits are disastrous when bus failures 
occur. By installing an adequately strong 
structure you reduce this hazard to a mini- 
mum. Details on how this is possible will 
be found in this brochure. (4504). Delta- 
Star Electric Company. 


(43) Control Valves 


New data on ‘‘Quick-as-Wink’’ control 
valves is available in a booklet just off the 
press. The booklet, which is packed with 
factual data on control valves, gives 
authentic information, sizes, actions, and 
illustrations. The bulletin has been de- 
signed for steel mill engineers. (107, 12 
pages). C. B. Hunt and Son, Inc. 


(44) Labor Saver 


An informative, exceedingly helpful, 
bulletin is available to you describing indi- 
cating and recording instruments and auto- 
matic controls. The descriptions include 
data on how these instruments can save 
you labor by doing the job automatically, 
with manual attention reduced to super- 
vision only. Material saving is also dis- 
cussed telling you how to control to the 
most desirable set requirements, eliminat- 
ing excess quantities, resulting in saving 
of power, heat, steam, water, gas ,air and 
other critical materials. (46-713). Hays 
Corporation. 


(45) Oxygen Consumption 


...did not grow like topsy during the 
years 1933 to 1945, because producers of 
oxygen have maintained continual research 
and development work in its application, 
to assure not only efficient and economical 
use of it in day to day operations, but to 
further new uses of oxygen for lower cost 
production of goods. All of this is included 
in an interesting booklet ‘Oxygen — In- 
dispensable Servant of Industry.’ Air Re- 
duction. 
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dry, pattern shop and boiler house, in 
order to insure the normal operation 
of the production departments once 
they are completed. Other priority 
jobs for completion are roadways and 
railways for bringing in construction 
materials, and serving the plant after 
it is finished. Twenty-seven miles of 
sidings will have to be built. 

Work on the construction site was 
begun before the war. The outbreak 
of hostilities interrupted it until last 
year. Since the resumption of building, 
the walls of several factory blocks 
have been finished and the builders 
are now putting on the roofs. Other 
buildings are at less advanced stages; 
and thousands of workers are digging 
on the sites of huge shops for which 
the foundations are still to be laid. 

The training of the stream of new- 
comers in building work is being rush- 
ed, with the skilled workers acting as 
instructors. Once the construction 
nears completion, training will be 
switched over to teaching the former 
building workers steelmaking, tube 
rolling and other processes in regular 
production. 

In addition to the tube rolling mill, 
a number of other enterprises are also 
being built in Sumgait. Among those 
that have already gone into operation 
is the first full unit of the local heat 
and power plant. All enterprises have 
been planned to use local raw mate- 
rials. Besides the large-scale plants, 
there will be numerous small ones 
turning out plastic articles and syn- 
thetic dyes. Car service stations, ware- 
houses and port installations are also 
under construction. 

Apart from the industrial construc- 
tion in this new manufacturing center, 
building workers are busy laying out 
what is to be a modern city. 


SILICONE RUBBER FOR 
GASKET MANUFACTURING 


A Notable improvements in gaskets 
for drying and baking ovens may be 
expected by the use of silicone rubber 
for these applications, according to 
engineers of the General Electric 
chemical department, manufacturers 
and fabricators of the new material. 

Outstanding because of its heat re- 
sisting qualities and flexibility at both 
high and low temperatures, the new 
material will decidedly outlast ordi- 
nary rubber or a rubber-asbestos com- 
pound now commonly used on indus- 
trial heating ovens. Tests reveal that 
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the hardness of silicone rubber in- 
creases slightly after a year’s heating 
at 300 F but retains considerable flex- 
ibility. A test of Buna S for 35 hours 
at the same temperature resulted in 
a hard surface, nonflexible material. 
This resistance to heat will markedly 
reduce the necessity of gasket replace- 
ments in the ovens. 

The advantages of silicone rubber 
for gasket application are manifold. 
The resiliency of the material after 
long exposures to high temperatures 
will help maintain standard uniform 
conditions by preventing entrance of 
cold air or leakage of hot air from the 
ovens maintained under vacuum or 
pressure. The softness and resiliency 
of the silicone rubber product under 
high temperatures as compared to the 
hardness of rubber or asbestos is also 
a desirable factor. This eliminates the 
need for close machining of the steel 
usually required to produce a tight 
fit between the door and seat. 

Another feature of the silicone rub- 
ber is that it will not adhere to metal 
or any other material in spite of its 
continued use at high temperatures 
and under oxidizing conditions. This 
will eliminate the possibility of any 
vulcanizing action to metal when sub- 
mitted to high temperatures. The 
chemical inertness of the silicone rub- 
ber is further evidenced by its non- 
gassing characteristics under high 
vacuum at elevated temperatures. 

The General Electric Plastics Divi- 
sions, Pittsfield, Massachusets, pro- 
duces silicone rubber in a variety of 
extruded shapes and sizes including 
round, square, flat and tubular. 
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LARGER MAXIMUM BORE 
IN NEW GEAR COUPLING 


A Designed for much larger maxi- 
mum bore than previous models, 
series A gear type coupling permits 
use of smaller sized couplings than 
would ordinarily be required. These 
consume less space, require less shaft 
extension, and cost less. 

Coupling is steel, made to close tol- 
erances, dustproof and oil-tight. Iden- 
tical externally geared hubs key to 
shafts. It is enclosed by one-piece 
male and female sleeves that function 
as single rigid unit. Coupling compen- 
sates for misalignment without add- 
ing stress to shaft or bearings. It is 
constructed in standard, heavy duty, 


marine, mill motor, floating shaft, 
Jordan, shear pin, oil collector and 
cut-out types. It is made by John 
Waldron Corporation, New Bruns- 
wick, New Jersey. 

——E-10—— 


REVERSE RADAR LOCATES 
INVISIBLE METAL DEFECTS 


A The amazing experience of looking 
right into the “innards” of solid metal 
many feet in length and depth will 
shortly be a matter of routine to 
Illinois Central workers at the rail- 
road’s Markham locomotive shops, 
Chicago, Illinois. The experimental 
installation of the necessary sound- 
wave equipment was arranged to 
detect and locate invisible defects that 
may have developed in metal parts 
in the course of manufacture or after 
use. This testing device utilizes an 
aimed echo, the progress of which is 
pictured as a wave of light visible on 
a special viewer, called an oscillo- 
scope. As the source of the echo is 
moved around upon the surface of 
the metal to be tested, interior defects 
appear as interruptions of the wave. 
These can be accurately measured as 
certain distances from the start of the 
sound and from adjoining surfaces. 

The principle of operation is similar 
to radar in reverse. Radar locates solid 
objects in air, while this testing 
machine locates so-called “air” in 
solid objects. Any unexpected surface 
encountered, no matter how deeply 
buried, interrupts the sound and 
breaks the uniformity of the wave of 
light. 

The effective depth of steel that 
can be tested by the new machine is 
estimated to be twenty-five feet. On 
certain other metals the penetration 
is even deeper. Basic to the tests are 
sound waves developed by electrical 
impulses to a quartz crystal, which is 
held against and moved over the 
metal being inspected. Since the en- 
tire machine known as the “Sperry 
Supersonic Reflectoscope,” is port- 
able, it can locate defects even when 
the parts tested are in position on a 
locomotive or car. Hitherto the rail- 
road has had no satisfactory means of 
testing metal parts in pressed fits, 
such as in crank-pins and axles, after 
their assembly and while in use. The 
parts in the past have had to be 
separated for surface inspection. 











FAN INSTALLATIONS FOR 
EXISTING ENGINE MOUNTS 


A A front operating adapter design 
of the thermal power element in the 
“Thermo-Control” fan has been re- 
leased for production, the Thermo- 
Aire division of Evans Products Com- 
pany, Detroit, Michigan, announces. 

This new model has been engineer- 
ed to simplify installation of the fan 
in existing engine mounts when nec- 
essary clearances are available. To 
install the new model, it is only nec- 
essary to remove the old fan from the 
fan hub and remount the fan with the 
correct mounting flange to fit the hub. 
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The fan is a variable pitch self- 
adjusting fan operated by a built-in 
thermal power element. Adjusting it- 
self to changes in engine and ambient 
temperature, the fan maintains near 
constant engine operating tempera- 
ture, increasing horsepower output, 
reducing fuel, lubricating oil and main- 
tenance costs and eliminating nearly 
all formation of sludge deposits in 
engine and lubricating oil. The fan is 
manufactured in four, six and eight 
blade models. 
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OVERSIZE EXCITER USED 
IN WELDING GENERATOR 


A For many years, The Hobart 
Brothers Company, Troy, Ohio, has 
been building gasoline driven are 
welders with inbuilt auxiliary d-c 
generators of 115 volt and 230 volt 
capacities. These units are used as 
sources of auxiliary power. 

A new development is a 300 ampere 


110 


gasoline driven are welder with an in- 
built auxiliary a-c generator. This 
compact, high performing design has 
resulted by taking advantage of an 
oversize separate exciter, using it to 
supply excitation to both the welding 
generator and the a-c generator. With 
the clever arrangement of connecting 
the stations and panel of the genera- 
tor, it is possible to furnish many 
combinationsof power simultaneously : 
The panel provides receptacles and 
studs for connecting to the power re- 
quired, an a-c voltmeter with dual 
scale, frequency meter, and rheostat 
for controlling the a-c voltage. This 
auxiliary a-c generator is available in 
two sizes, 6 and 12 kw. 


——E-13—— 


VIBRATORY PRINCIPLE IN 
HYDRAULIC PRESSURE UNIT 


A Engineers of the Denison Engi- 
neering Company, Columbus, Ohio, 
have developed the vibratory “Hy- 
droilic” pressure principle, which af- 
fords a startlingly new degree of con- 
trol and application of hydraulic pow- 
er or pressure applied to a moving 
machine element. The first industrial 
application of this principle is in the 
“Multi-press.”” In this unit the pres- 
sure principle is applied to the control 
and action of the press ram. This con- 
trol and action permits regulating the 
ram so that it will automatically make 
any number of short repeated pressure 
strokes upon contact with the work. 
In other words, the operator, by 
merely depressing the press control 
levers, brings the ram down upon the 
work and without further movement 
of the levers the ram automatically 
makes short repeated pressure strokes 
until the control levers are released by 
the operator. 

These short strokes are regulative 
in length anywhere between a few 
thousandths of an inch and \% inch. 
Their frequency naturally depends 
upon length of stroke and ram speed. 
Some idea may be gained of this fre- 
quency from the fact that the press 
will make five hundred 4-ton pressure 
strokes per minute at the '%-inch 
stroke setting. Any lesser setting of 
stroke length increases stroke fre- 
quency to virtually vibration. Ex- 
tremely important is the fact that all 
of these short repeat strokes are uni- 
form in the pressure exerted by the 
ram. 

No matter how greatly the work 


may be compressed during this repeat 
action, the ram will follow it down- 
ward, exerting the same uniform pres- 
sure and these pressures are closely 
regulative anywhere between 1600 
pounds and 8000 pounds. 

Automatic cycling has been com- 
bined with pressure and this combi- 
nation affords even more unusual ram 
action. With automatic cycling, only 
one hand lever is used to control the 
unit, this lever having five operating 
positions: single cycle, automatic 
cycling, hold-down, emergency re- 
verse and idling. Through it the oper- 
ator of the press can set up his work 





and then bring into play the auto- 
matic cycling features. For example, 
the press has a 6-inch maximum 
stroke. He may find that the particu- 
lar pieces upon which he is working 
require that the ram rise only 4 inches 
for proper feeding clearance. Through 
a simple adjustment, he can limit the 
upstroke of the ram to 4 inches, in- 
stead of the full 6 in. This will nat- 
urally increase frequency of strokes. 
Then he may preset the maximum 
pressure to be exerted on any piece of 
the work and, as stated above, this 
limit may be anywhere between 1600 
and 8000 pounds. By trial, he has 
probably found that a certain num- 
ber of repeat strokes on the work is 
the “ideal,” and by simple knurled- 
knob adjustment, he may regulate 
the ram to make exactly that number 
of repeat strokes during any one com- 
plete cycle. Let us say he has chosen 
10 repeat strokes as the “ideal.’’ The 
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nature of the work may indicate to 
him that the repeat strokes should be 
14 inch in length. Through another 
knurled knob, he regulates the ram 
to rise from the work only 4 inch 
upon every stroke. He is now ready 
to proceed with the press functioning 
automatically. He throws the control 
lever to automatic cycling position, 
the ram descends upon the work, 
makes 10 repeated 14-inch strokes 


IS HEAT 


SLOWING UP 


YOUR 


WORKMEN? 


Keep Them COOL 


with TRUF 





plant. 





TRUFLO PORTABLE 
COOLING FANS 


Easily portable. Help keep efficiency 
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upon the work, exerting uniform pres- 
sure upon every{/stroke, and then 
rises 4 inches to its uppermost posi- 
tion. 

——E-14——_ 


Book Reviews 


A A complete yet concise treatment 
of fluid measurement, including re- 
lated factors, equipment, equations 
and computations in terms of steam, 
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water, oil and gas flow, is offered in a 
new volume, The Flow Meter Engi- 
neering Handbook, compiled and 
edited by Louis Gess and R. D. Irwin, 
flow meter engineering department, 
Brown Instrument Company division 
of Minneapolis-Honeywell Regulator 
Company. The new volume, replete 
with information for students as well 
as engineers, is the second edition 
published by the Brown Company. 

The first chapter discusses princi- 
ples of orifice meter measurement fol- 
lowed by succeeding chapters on the 
orifice plate and differential connec- 
tions, design details of Brown flow 
meters, flow approximation tables, 
derivations of working formula, work- 
ing equations, compressibility of gas- 
es, relationship between coefficient of 
discharge, viscosity of fluids and ori- 
fice calculations for steam, water, oil 
and gas flow. 

The final chapters are given over to 

a summary of equations and nomen- 
clature, changes for corrections in op- 
erating conditions, and volume com- 
putations. Thirty-eight figures and 
55 tables are included in the book’s 
151 pages. The Flow Meter Engineer- 
ing Handbook is being published by 
the Brown Instrument Company, 
Philadelphia. It is priced at $2.50 a 
copy. 
A All engineers familiar with the 
previous editions will welcome the 
24th edition of the Heating Ventilat- 
ing Air Conditioning Guide published 
by the American Society of Heating 
and Ventilating Engineers, 51 Madi- 
son Avenue, New York, New York, 
is just off the press. The technical text 
contains 51 chapters grouped under 
the general section headings of: 
principles, human reaction to atmos- 
pheric environment, heating and 
cooling loads, combustion and con- 
sumption of fuels, heating systems 
and equipment, air conditioning, spe- 
cial applications, and installation and 
testing codes. 

New material from society spon- 
sored research on air flow in outlets 
has been added to the chapter on air 
distribution. A new air friction chart 
based on studies has been prepared for 
the chapter on air duct design. To the 
chapter on hot water heating systems 
and piping has been added a chart 
showing pipe flow in pounds of water 
based on friction loss. 

The guide contains 904 pages of 
technical text, 376 pages of equipment 
data, and the roll of membership of 
the Society. The price of the guide is 
$6.00. 
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ENGINEERS ORGANIZE 
CONSTRUCTION PARTNERSHIP 


The R. T. Patterson and Company, 
a partnership of engineers and con- 
structors, has been newly formed. The 
firm offers experienced technical serv- 
ice on the installation of industrial, 
mechanical and electrical equipment, 
and the engineering service on such 
work. Members of the organization 
have had wide experience in ferrous 
and non-ferrous rolling mill engineer- 
ing and construction, and in design 
and construction of chemical plants, 
foundries, and coal mines and tipples. 
The headquarters are in 703 Pitt 
National Bank Building, Pittsburgh 
22, Pennsylvania. The partners are 
R. T. Patterson and F. Mohler; man- 
ager, sales and engineering will be 
Walker Anderson; H. A. Bernhagen 
will be chief engineer; and Wray Dud- 
ley will be project engineer. 

R. T. Patterson has had a wide 
experience in engineering and con- 
struction work. In 1928 he was elec- 
trical engineer for Dwight P. Robin- 
son Company during the installation 
of the hot strip mill for the American 
Rolling Mill Company at Middletown, 
Ohio. He then became construction 
foreman for Westinghouse Electric 
Corporation on the electrical equip- 
ment at Rotary Electric Steel Com- 
pany in Detroit and then became 
electrical foreman for Great Lakes 
Steel Corporation, Ecorse, Michigan, 
during the construction of their hot 
strip mill, 

From 1936 to 1941, Mr. Patterson 
was construction engineer for Gen- 
eral Electric Company in the Pitts- 
burgh district during which period he 
was in charge of installing the elec- 
trical equipment for the hot strip mill 
of Jones and Laughlin Steel Corpora- 








tion, Pittsburgh, Pennsylvania. He 
then was a construction superintend- 
ent for all electrical work on the hot 
and cold strip mills at Irvin Works of 
Carnegie-Illinois Steel Corporation. 
Upon completion of this work he was 
chosen chief engineer in charge of 
installation of aluminum mills for 
Reynolds Alloy Company, at Spo- 
kane, Washington. 

F. Mohler started with the General 
Electric Company in July 1926 in the 
test engineering course. In July 1928 
he went to the industrial control en- 
gineering department where he de- 
signed various types of controls for 
steel mill applications. He next went 
to the industrial engineering depart- 
ment as an application engineer, in 
which capacity he engineered and 
started up strip mills at Jones and 
Laughlin Steel Corporation’s Pitts- 
burgh works, at the Irvin works of 
Carnegie-Illinois Steel Corporation, 
at Brier Hill and Campbell works of 
Youngstown Sheet and Tube Com- 
pany, and at the Hamilton plant of 
the Dominion Foundry and Steel 
Company (Canada). He also pioneer- 
ed the introduction to industry of the 
“‘Amplidyne,” a radically new type of 
rotating regulator. In 1940 he was 
made engineer in charge of the steel 
mill division. 

Walker Anderson entered the em- 
ploy of General Electric Company at 
Schenectady, New York, where he 
participated in their test course. In 
August 1915 he was transferred to the 
industrial control engineering depart- 
ment, and in September 1916 went 
into the industrial control commercial 
division for training as a specialist in 
industrial control. This engagement 
was interrupted from April 1917 to 
January 1919 by service as a lieuten- 
ant with the United States Army dur- 








ing World War I. In July 1919 he 
went to the Pittsburgh office of the 
General Electric Company as indus- 
trial control specialist, and later be- 
came industrial heating specialist. 


H. A. Bernhagen was employed 
from 1926 until 1930 as a draftsman 
for the Richmond Radiator Company. 
In June 1930 he was employed as 
engineer and designer by the Ricks 
Manufacturing and Supply Company, 
Uniontown, Pennsylvania. In March 
1943 he was in the service of E. I. 
DuPont de Nemours Company, Inc., 
Morgantown, West Virginia. He re- 
turned in March 1944 to the Rich- 
mond Radiator Company, Uniontown, 
Pennsylvania. Mr. Bernhagen’s exper- 
ience has been extensive in the design 
and construction of chemical plants, 
foundries, and coal mines and tipples. 


Wray Dudley graduated from the 
University of Missouri with a bach- 
elor of science degree in electrical en- 
gineering in 1905. He was with the 
test course and construction depart- 
ment at General Electric Company 
from 1905 until 1910, when he became 
district engineer in the Pittsburgh 
office. In 1917, he was appointed elec- 
trical superintendent at the Ashland 
Iron and Mining Company in Ash- 
land, Kentucky. From 1921 until 1927 
he was electrical superintendent at 
the Ashland works of the American 
Rolling Mill Company. He was then 
employed by National Tube Com- 
pany as an electrical engineer on spe- 
cial development work and in 1936 
he became electrical superintendent 
of the National works of National 
Tube Company. In 1941, he was ap- 
pointed assistant superintendent of 
maintenance. He moved to the Lorain, 
Ohio, works of National Tube Com- 
pany in 1945 to make a power study. 





R. T. PATTERSON and F. MOHLER are partners. 
in the new organization. 





WALKER ANDERSON is manager, sales and engineering: 
H. A. BERNHAGEN is chief engineer; and WRAY 


DUDLEY is project engineer. 
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AISE 
SPRING CONFERENCE 


Roundup 


Sponsored by the Rolling Mill Committee of the AISE, 
the Annual Spring Conference was held May 6 and 7 in 
the Congress Hotel, Chicago, IIlinois. Over 450 members » 
and guests registered for this meeting which included 
technical papers on rolling mill subjects and an inspection 
trip to DPC Plancor 422 operated by the Republic Steel 
Corporation. The speaker at a dinner held May 6 was 
Walter Duranty, noted foreign correspondent and journal- 
ist who is shown in center (1) talking to the AISE president 
Freeman H. Dyke and C. L. McGranahan. In (2) Thomas 
N. Sloan and James G. Meenan discuss the merits of die 
rolling. Harmony between the various branches of steel 
plant operation appears in (3) with H. V. Lauer, president [ 
of the Blast Furnace and Coke Association of the Chicago 
District, Alex Montgomery, Jr., chairman of the AISE 
Rolling Mill Committee, and E. L. Ramsey, chairman of | 
the AIME Open Hearth Committee. A. J. Whitcomb in 
(4) welds international relations with the long distance 
champions: J. J. B. Blomb and T. L. Roux, both of the 
South African Iron and Steel Corporation. R. J. Finnie (5) 
is apparently enjoying a yarn with Steve Swetonic. The 
program gets an audience with B. L. Jones, L. F. McCaf- 
frey and C. S. Mushinski (6). In (7) W. B. Hackett, H. F. 
Dischinger, J. L. Campbell and A. E. Murton are shown in 
Peacock Alley of the Congress Hotel waiting for the in- 
spection trip. Outside the Florentine Room, where the 
technical sessions were held, are (8) Wade F. Hoffman, 
A. R. Provan, J. Ralph Patterson, Fred S. High and F. E. 
Walling. Richard W. Berg and Alfred G. Bartlett (9) are 
discussing bearings, while rounding up the conference 
(10) are W. H. Seaman, F. F. Zipf, W. C. Berg, Jr. and E. L. 
Wright. 
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The Stripper as illustrated will perform three distinct stripping operations without change in 
the stripping unit. 

(1) Strip small-end-up or standard ingots. 

(2) Strip big-end-up hot top ingots. 

(3) Break small-end-up ingots loose from stools. 


With this type of Stripper it is possible to strip a mixed heat without lost time. 


\ K & Additional Morgan equipment in this plant includes: Two 300-Ton, 65’0” Span Pouring Cranes. 
' y =| Three 150-Ton, 65’0” Span Pouring Cranes. Two 150-Ton, 86°3” Span Hot Metal Charging Cranes. 
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Perwounel News 


Carl W. Muhlenbruch, associate professor of civil 
engineering at Carnegie Institute of Technology, has 
been selected by the American Society for Testing 
Materials to receive its Sanford E. Thompson Award 
for 1946. The award honors the authors of papers of 
outstanding merit on concrete. 

Mr. Muhlenbruch is in direct charge of the Associa- 
tion of Iron and Steel Engineers’ research investigation 
on the stresses and design of crane ladle hooks. 


Tom J. Peters was appointed division superin- 
tendent of maintenance at Carnegie-Illinois Steel Cor- 
poration’s South Chicago, Illinois, plant. Formerly 
assistant to general superintendent, he succeeds John 
S. Townsend who resigned. 

An electrical engineer, Mr. Peters has been associated 
with the corporation’s South Chicago plant for the last 
16 years. He started as a testing engineer in the elec- 
trical department and since has advanced through 
various positions including that of assistant division 
superintendent of plant maintenance. He has been 
assistant to general superintendent since last April. 


H. E. Boedecker was recently appointed superin- 
tendent of shops at the Indiana Harbor, Indiana, works 
of the Youngstown Sheet and Tube Company. Mr. 
Boedecker will be responsible for the shops at the steel 
works, coke plant and tin mills. Until recently he was 
assistant general superintendent of Pittsburgh Metal- 
lurgical Company, Charleston, South Carolina. Prior to 
that he had been superintendent of electrical and 
mechanical departments at Atlas Steels Limited, Well- 
and, Canada. 

Mr. Boedecker first entered the steel industry in the 
tube mill electrical department at the La Belle Iron 
works, now a part of the Wheeling Steel£Corporation. 
After brief periods at the Farrell works of Carnegie- 
Illinois Steel Corporation, and the Middletown plant of 
American Rolling Mill Company, Mr. Boedecker be- 
came connected with Tennessee Coal, [ron and Railroad 


H. E. BOEDECKER 
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Company. Following two years in the electrical depart- 
ment of Wisconsin Steel Company and two years in 
electrical construction with Jones and Laughlin Steel 
Corporation, Mr. Boedecker joined the organization of 
the Crucible Steel Company of America at Pittsburgh 
where he served 15 years. 


Martin J. Conway has entered general consulting 
engineering with headquarters at Gap, Pennsylvania 
Mr. Conway, for the past few years, has represented 
Lukens Steel Company, Coatesville, Pennsylvania, as a 
sales research engineer. He formerly had been fuel engi- 
neer for this company. In 1928 he was sent by Lukens 
to Europe for special metallurgical investigation. From 
1923 to 1926, prior to going with Lukens Steel Company, 
Mr. Conway was fuel engineer for the Steubenville, 
Ohio, plant of the Wheeling Steel Corporation. Prior to 
1923 he had been fuel engineer for four years at the 
Pittsburgh Crucible Steel Company, Midland, Penn- 
sylvania. He was educated at Hanley and Oxford in 
England. 


David Adams was appointed assistant secretary and 
assistant treasurer of the Tennessee Coal, Iron and 
Railroad Company. Mr. Adams, a native of Jackson, 
Albama, attended elementary and high schools in Jack- 
son and was graduated from the University of Alabama 
with a bachelor of science degree in Commerce in 1923. 
From 1923 until 1940 he was with the bank of Pine 
Apple, Alabama, where he was vice president and 
cashier when he left to become executive vice president 
of the American National Bank at Gadsden, which 
position he left to join Tennessee Coal, Iron and Rail- 
road Company last July. 


H. H. Shakely, formerly general master mechanic of 


strip mills at Jones and Laughlin Steel Corporation’s 
Pittsburgh, Pennsylvania, works, has been appointed 
assistant superintendent of maintenance of the Pitts- 
burgh works. 


MARTIN J. CONWAY 
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WILLIAM G. HALL ARTHUR W. RAY GRAYDON MEGAN 


William G. Hall, who has been in charge of renewal 
parts and repairs for the Reliance Electric and Engineer- 
ing Company, during the war years, has been made 
manager of a combined renewal parts and _ service 
division. 

In his enlarged responsibilities, Mr. Hall succeeds 
Arthur W. Ray, who retires after completing 40 years 
with Reliance, the past 21 of them as service manager. 

Born in Cleveland, Mr. Hall graduated as an elec- 
trical engineer from Case School of Applied Science in 


1934, supplementing this in 1943 with the professional 
degree of electrical engineer, from the same institution. 
Hall came to the engineering department of Reliance in 
1937, transferring four years later to the company’s 
service department. 


Graydon Megan of Chicago has been elected secre- 
tary of the Inland Steel Company. He succeeds J. H. 
Morris, who is retiring after 28 years with Inland. 
Mr. Megan, a graduate of University of Chicago Law 
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School joined Inland in 1938. He returned last October 
after three and one-half years with the United States 
Army, where he rose from private to captain in the field 
artillery, serving in the European theater. 


H. E. Widdell was elected president of the Arthur G. 
McKee and Company on April 16. Mr. Widdell’s first 
connection with the McKee company was in 1925. At 
that time, Arthur G. McKee and Company, seeking to 
enter the petroleum refining field, became associated 
with the Widdell Engineering Company, a company 
prominent in the design and construction of petroleum 
refining plants, of which Mr. Widdell was the principal 
owner. Several years later, Widdell Engineering Com- 
pany was absorbed by Arthur G. McKee and Company 
and since then Mr. Widdell has been a director and a 
vice president of the McKee company. 

Mr. Arthur G. McKee will continue to participate in 
the affairs of the company as chairman of the advisory | 
committee of the board of directors, the other members | 
of this committee being Mr. Widdell and Robert E. | 

| 
| 





A TURBINE-DRIVEN IMO 





The IMO PUMP provides a maximum of capacity in a mini- 
mum of space due to the fact that it can be operated at high 
speeds connected directly to motor, turbine or other machinery. 


Baker, secretary-treasurer, one of the original partners 
of the McKee organization. Mr. McKee has been head 
of the organization for more than 40 vears. The business 
was established in 1905 when, Mr. McKee as a con- | 
sulting and contracting engineer, opened an office in | 


Where space is a problem install IMO—the reliable rotary, 
positive displacement pump having only three moving parts and 
no gears, pistons, sliding vanes or valves. 
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Cleveland, Ohio, to serve the iron and steel industry. 
From that beginning, the scope of the activities of the 
McKee Company has grown to embrace the complete 
design and construction of all kinds of iron, steel and 
petroleum refining plants, and the company is now one 
of the leading engineering and construction companies 
both in this country and in foreign countries in the fields 
which it serves. 


Harold C. Lindberg was appointed engineer of the 
Buffalo, New York office, General Electric Company. 
Mr. Lindberg is secretary of the Buffalo District Section 
of the Association of Iron and Steel Engineers. 


Herman H. Dejadon, Maurice R. Ely and Ed- 
ward C. Otto have formed a manufacturers’ agency 
under the name of D-E-O Industrial Products, with 
offices at 2701 West Madison Street, Chicago, Illinois. 
For the past ten years Herman Dejadon has been a 
sales representative of the McKinley-Mockenhaupt 
Company in the Chicago area. Before that he was con- 
nected with the Daniel Woodhead Company and other 
electrical firms in the New York and New England 
territories. 

During the last two and a half years, Maurice Ely 
was executive secretary of the National Electric Sign 
Association. Prior to that he was with Sylvania Electric 
Products, Inc., for a year and for 17 years he served as 
secretary of the Electrical Maintenance Engineers and 
the West Suburban Electric League. 

Edward Otto has been a sales representative for the 
Chicago Rawhide Company for the past two years. 
Previous to that he represented the Crouse-Hinds Com- 
pany in the Chicago region for 28 years. 

The new organization will represent the following 
companies: Adalet Manufacturing Company; Dow 
Pneumatic Tool Company; Dubois Engineering and 
Manufacturing Company; and Electric Service Engi- 
neering Company. 
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W. T. Kelly, Jr., will direct the new Rochester plant 
of the American Brake Shoe Company which was re- 
cently purchased from the Progressive Foundry Works, 
Inc., Rochester, New York. The plant has been produc- 
ing specialty grey iron castings for many years for 
industry. Under American Brake Shoe management, 
the foundry will continue to produce castings made by 
the process recently developed at their metallurgical 
research laboratory. 


John C. Lerach, veteran of 34 years of service with 
the American Steel and Wire Company, and other 
United States Steel subsidiaries, has been appointed 
district traffic manager at Pittsburgh for the wire com- 
pany. He formerly was associated with the Oil Well 
Supply Company, Great Northern Railway and Penn- 
sylvania Railroad. Mr. Lerach joined the American 
Steel and Wire Company in 1912 and ever since that 
time has been active in the field of traffic and transpor- 
tation. Starting as a routing clerk, he advanced to the 
post of chief traffic clerk in 1930. Two years later he 
transferred to United States Steel Corporation subsid- 
iaries as a rate clerk. 


George W. Frick was appointed executive vice presi- 
dent of the Carbide Die and Mold Company. Mr. Frick 
will also direct the company’s sales. The firm manufac- 
tures precision sintered carbide dies and molds, wear 
parts, and special tools for the powdered metals, cera- 
mics, and other fields. Mr. Frick recently resigned as 





general manager of sales of the Firth-Sterling Steel 
Company. 


Dr. Louis C. McCabe, an authority on the mining, 
preparation and properties of coal, joined the Bureau 
of Mines staff recently as chief of the coal division in the 
fuels and explosives branch. In his new position, Dr. 
McCabe will supervise the bureau’s research on the 
mining, preparation, carbonization, and gasification of 
coal and kindred subjects at experiment stations and 
pilot plants in various parts of the country. Formerly a 
member of the staff of the coal division of the Illinois 
Geological Survey, Dr. McCabe performed outstanding 
service in fuels and heating, for the armed forces. Dur- 
ing the last months of the war he was chief of the solid 
fuels section of the United States Forces, European 
Theater. 


James A. Darrow, general superintendent of the 
Joliet Works of the American Steel and Wire Company 
received a gold medal commemorating his fiftieth year 
of wire making. Mr. Darrow’s service to the industry 
began in 1896 at the Waukegan plant of the Washburn 
and Moen Manufacturing Company which was taken 
over by the American Steel and Wire Company in 1899, 
just two years before the wire company itself became 
an integral part of the United States Steel Corporation. 
In 1936 he was promoted to general superintendent of 
the Joliet Works leaving his position as assistant general 
superintendent at Waukegan. 

(Please turn to page 122) 
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Herringbone Speed Reducers helpful in the 
selection of reducers in accordance with A.G.M.A. 
recommended practice for all con- 
ditions of service. Jones Herring- 
bone Speed Reducers are built in 
single, double and triple reduction 
types and in every standard ratio 


W. A. JONES FOUNDRY & MACHINE CO., 4433 Roosevelt Rd., Chicago, Ill. 








in ratings ranging from 1.25 H.P. to 440 H.P. 
All these reducers have heat treated gears, 
ground shafts and are mounted with anti-friction 
bearings throughout. Liberal stocks are carried to 
facilitate shipments. 
Catalog No. 70 will save you time and effort in 
laying out drives that call for Herringbone gears. 


WRITE FOR YOUR FREE COPY 





HERRINGBONE—WORM—SPUR—GEAR SPEED REDUCERS e PULLEYS 


MOLDED TOOTH GEARS ® V-BELT SHEAVES @ ANTI-FRICTION 


PILLOW BLOCKS e FRICTION CLUTCHES e TRANSMISSION APPLIANCES 
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Check the following features of this typical Pennsylvania 3-phase 
> Substation Transformer: 





® Specially treated resin-bonded cork gasket forms oil-tight seal between 
1 copper-bearing steel cover and top tank flange. ” 
7 Removable pin-type lift lugs for lifting cover, core and coils as a unit. 
Removable pin-type lift lugs for lifting complete transformer. 
Permanently welded radiators with radiator headers of No. 11 gauge steel. 
Radiator tubes of No. 13 gauge steel resist fractures, punctures and corrosion. 


Heavy structural steel base designed for easy jacking and for rolling 
transformer in any direction. SF q E R 


808 Ridge Avenue 
Pittsburgh, Pennsylvania 





@ Frangible disc, self-reclosing safety valve. 
@ Ruggedly mounted expansion tank with flexible connection to main tank. 


For complete information on this and other types of Pennsylvania 
Power or Distribution Transformers, contact your nearest Penn- 
sylvania Representative or write direct to Pennsylvania Trans- 
former Company, Pittsburgh, Pa. 
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THE vLUUM TEMPERED- FLAME BURNER 


BURNS 


AS LONG 
AS IT HAS 


FUEL! 








Providing unparalleled flexibility of furnace 
operation, the Bloom Tempered-Flame Burner 
can be used for furnace temperatures from 
2600°F to 400°F. It will light at full capacity, 
and will not go out as long as fuel is supplied. 
It operates with great stability throughout all 
ranges of fuel-air ratios. A unique principle of 
design gives this highly valuable flexibility. 

Full details will be furnished upon request. 


BLOOM ENGINEERING CO. 


857 W. North Avenve 


Pittsburgh 12, Pa. 


FIRE PUMPS 








PEERLESS 
Type AF 
Motor Driven 
FIRE PUMP 





With the recent acquisition of the Dayton- 
Dowd Company of Quincy, Illinois, Peerless 
Pumps manufactures a complete line of hori- 
zontal and vertical centrifugal and turbine 
Pumps. The Type AF Motor Driven Fire Pump 
has long been a leader in a field where dependa- 
bility is a synonym for protection. Adapted to 
a wide variety of both motor and engine drives 
Peerless Fire Pumps have a wide application. 
Descriptive literature available upon request. 


PEERLESS PUMP DIVISION 


FOOD MACHINERY DIVISION 











FRANCIS M. RICH 


Francis M. Rich, formerly with The Steel Company 
of Canada, Ltd., as vice president in charge of opera- 
tions at the iron and steel plant of Kaiser Company, 
Inc., Fontana, California will succeed Peer D. Nielsen, 
nationally known figure in the industry, who died 
February 28 of injuries received in an automobile acci- 
dent. 

Mr. Rich has a background of more than 20 years’ 
experience in the iron and steel industry in the United 
States and Canada and has won recognition for out- 
standing work in the field. In 1935 he was presented the 
J. E. Johnson, Jr. award by the American Society of 
Mining and Metallurgical Engineers for his efforts in 
blast furnace development and improved production 
methods. 

Born and reared in Chicago, his career started at the 
South Works of the Illinois Steel Company (now the 
Carnegie-Illinois Steel Corporation) immediately fol- 
lowing graduation in 1925 from the University of Illi- 
nois, where he obtained the degree of bachelor of science 
in mechanical engineering. 

From the Illinois Steel Company, where he learned 
the trade through practical experience as a stove tender 
and blower, Mr. Rich advanced rapidly and in 1929 
joined the Wisconsin Steel Company as assistant to the 
open hearth superintendent. 

Later with Republic Steel Corporation, he served as 
superintendent of blast furnaces of Republic’s Buffalo 
district until 1938. In 1938, he accepted the position of 
assistant to the vice president and works manager of 
The Steel Company of Canada, Ltd., and in 1943 he 
was made assistant works manager of the Hamilton 
works of the same company, which office he held until 
his present appointment with Kaiser Steel. 


Vernon E. Piez, who was previously assistant works 
manager, has been designated assistant sales manager, 
American Car and Foundry Company, New York, 


New York. 


William G. Stolberg, recently discharged as a 
lieutenant in the United States Navy, has been desig- 
nated as assistant works manager, American Car and 
Foundry Company, Detroit, Michigan. 
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William S. Major of Philadelphia, Pennsylvania, 
was appointed development engineer for Bituminous 
Coal Research, Inc. Well known in the power field after 
20 years of service with American Engineering Com- 
pany, manufacturers of industrial stokers, Mr. Major 
will be responsible for promoting various research 
projects that have progressed far enough to justify 
commercial trial or use. 

After graduating in 1924 from Lehigh University, 
where he received a bachelor of scienee degree in chem- 
ical engineering, Mr. Major first engaged in research 
work on briquetting of coal. In 1925 he joined the 
Philadelphia office staff of American Engineering, work- 
ing in the engineering, estimating and field service de- 
partments until 1928. He then served the same company 
as district manager at Cincinnati, Ohio, from 1928 
through 1939, at which time he was appointed district 
manager at Chicago, where he served until 1941. In 
August of that year, he was transferred to Philadelphia 
as assistant to general sales manager, American Engi- 
neering, to supervise district offices and agencies, pre- 
pare sales manuals as well as analyses and reports on 
fuel economies for industrial power plants, conduct 
sales engineering conferences and carry on market re- 
search on power plant trends. 





KASIMIR OGANOWSKI 


Kasimir Oganowski was appointed associate direc- 
tor of research laboratories of the American Rolling 
Mill Company, Middletown, Ohio. Mr. Oganowski 
joined the company as a consultant in 1936. A graduate 
engineer of Politechnika Waszawska, Warsaw, Poland, 
he was previously employed by a Polish steel company. 
For the past six years he has been supervising metal- 
lurgist at American Rolling Mill Company. He will be 
in charge of the development of all metallic coated 
products throughout the company, such as galvanized, 
lead-coated and aluminum-coated metals. 


John H. Loux has been appointed branch manager 
of the Loftus Engineering Corporation at the branch 
office in Chicago, Illinois. Mr. Loux was formerly with 
Salem Engineering Company, Salem, Ohio. 

(Please turn to page 125) 
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to help you find the 
flexible couplings 


you need - 
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LOVEJOY _ 
L-R Fa 


QUICK FINDING = t= 
SELECTOR 
CHARTS 


Send Jar Your Cony Now! 


These charts show you your exact coupling requirements at a glance 


- 
« 
. 


LOVLICY FLEXIBLE COUPLING COW 





without tedious figuring. Complete data—weights, prices, etc. Have 


these accurate, time-saving charts in your files for reference. 


Lovejoy L-R Flexible Couplings most efficiently correct for misalign- 
ment, backlash, surge, whip, etc. The quiet couplings. For every duty 
1/6 to 2500 H.P. 


FOR DUTIES 1 6 to 40 Hp 


Only 3 simple parts—No shutdowns for 
changing. 
: Never needs lubrication. Load cushion 
7 «ay Materials for each kind of service. Rugged 
ts head had A construction. 





Lovejoy Flexible Coupling Co. 


5016 W. LAKE ST. CHICAGO 44, ILL. 


Pittsburgh office: EDWARD J. BOYLE CO., 508 Grant St. 
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_CRRUMBULL_ 


ISOLATION OF CONTROL 











a 









o™ S Motors and/or other current consuming apparatus... 
,o™* with lock-type push button stations ...of appropriate 
design ... for areas in which such equipment is located ' 
" , . 4 ' 
-..Wwith Control Center at an isolated location... 1 i 
may be one answer to your electrical problem. : ' 
} BUS-WAY 
Many industrial atmospheres are enemies of feet . . . and where maintenance and inspection 


electrical control apparatus. The presence of 
dirt, dust, vapors, moisture, etc., may make it 
advisable to consider the location of only a 
minimum amount of control equipment in your 
actual working areas. Motors .. . YES; Push 
buttons for start and stop of such motors... 
YES; but actual Control, Disconnect, Short 
Circuit and Over-Current Protection . . . NO. 
These functions can be located AWAY from 
actual working areas, where apparatus can be 
installed without sacrifice of productive square 





—— 


wnan----€--- 


are facilitated. 

In other words, Trumbull will take your 
safety switches, circuit breakers, controllers 
and main bus bar structures . . . wrap them 
up in Steel . . . and build you a Control Center 
to be located away from trouble. 

Diagram above shows Production Area con- 
taining only motors and push button stations. 
Removed from troublesome atmospheres, the 
Control Center is Guardian of the whole 
situation, 


THE TRUMBULL ELECTRIC MANUFACTURING CO. 


PLAINVILLE, CONNECTICUT 


OTHER FACTORIES AT 


NORWOOD, OHIO — LOS ANGELES — SAN FRANCISCO — SEATTLE 
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R. W. Biggs has been named works manager of the 
Ambridge, Pennsylvania, plant of National Electric 
Products Corporation, succeeding Neil C. Lamont 
who has reached retirement age. The new works man- 
ager is a graduate of Ohio Northern University, Ada, 
Ohio. His first production responsibility was in the 
Lorain, Ohio, works of National Tube Company. 

In 1938 he became assistant superintendent of the 
Jones and Laughlin Steel Corporation works in Ali- 
quippa, Pennsylvania. Five years later, Mr. Biggs was 
advanced to the post of production manager of the 
J. & L. McKeesport, Pennsylania works. During 1944- 
45 he served as works manager. 

For the last five months Mr. Biggs has been in the 
Pittsburgh general offices of National Electric Products 
Corporation in an administrative capacity. 


Boyd Watson, district manager of the New York 
office of the Spang-Chalfant division of The National 
Supply Company, Pittsburgh, Pennsylvania, retired 
after 41 years with the division and its predecessor, 
Spang Chalfant, Inc. W. J. Stanton, who has been 
with the company for 14 years, will succeed Mr. Watson. 
Mr. Stanton was the company’s liaison representative 
in Washington from 1941 throughout the war. 


D. A. Sutch has been appointed general superin- 
tendent of the Clinton, Massachusetts, plant of the 
Wickwire Spencer Steel Company, a division of the 
Colorado Fuel and Iron Corporation. Mr. Sutch, who 
has been works manager of the Wickwire Spencer Avia- 
tion Corporation, Newark, New Jersey, succeeds G. G. 
Lloyd, who was recently transferred to the Buffalo, 
New York, plant as general superintendent. 


Jack L. Carmitcheal was elected vice president in 
charge of sales of the Lincoln Engineering Company, 
St. Louis, Missouri. Mr. Carmitcheal was formerly 
general sales manager for the company which manufac- 
tures lubrication equipment for industrial applications. 


Carl J. Lamb has joined Hydropress, Inc., as a vice 
president. Mr. Lamb, who was on duty with the United 
States Naval Reserve with rank as captain, has had 
considerable experience as a consulting engineer. He 
was also district manager in the New York area for the 
Sharples Corporation, and had been a turbine engineer 
for the Westinghouse Electric Corporation for eight 


years. 
Obctuartes 


Frank S. Lampard died recently in his 47th year. 
Mr. Lampard was an engineer for Mathews Conveyer 
Company, Ellwood City, Pennsylvania. He was well- 
known for his work in designing many outstanding con- 
veying systems, especially in the metal working indus- 
tries. He had very wide experience in the application of 
most types of conveying equipment, and specialized in 
the design of the special intricate mechanisms which 
are now a part of most every modern conveying system. 


Orrin T. Allen died recently at his residence near 
Warsaw, Indiana, in his 64th year. He was a graduate 
of Armour Tech and became associated with American 
Steel and Wire Company as a sales engineer in 1909. 
He served as assistant manager of construction mate- 
rials sales from 1918 to 1944 when he retired. 


IRON AND STEEL ENGINEER, MAY, 1946 






Nae 
rt 













NON-FLUID OIL 


TRADE MARK REGISTERED 





NONFLUD OIL meets all the specifications 

of the ideal lubricant agreed on by ball and 

roller bearing manufacturers and is four ways 
better than ordinary lubricants because: 

(1) NON-FLUID OIL does not require softening 
by frictional heat before it will feed, but in- 
stantly reduces friction between the balls or 
rollers and retainers — minimizing wear and 
power loss. 

(2) Highly finished surfaces of balls and rollers 
are shielded by a constant film of lubricant 
from attack by moisture and acid fumes and 
thus protected from rust and corrosion. 

(3) NON-FLUID OIL forms a perfect lubricating 
seal between the rotating shaft and housing 
to exclude dirt and moisture. 

(4) NON-FLUID OIL is strictly neutral and does 
not develop free fatty acids in service. Stable 
in both use and storage, NON-FLUID OIL 
safeguards bearings and assures long, trouble- 
free service. 

Write for descriptive bulletin 506-B. 


WORKS: Newark, N. J. 
WAREHOUSES: 
Atlanta, Ga.—Greenville, S$. C.—Charlotte, 
N. C.—Providence, R. |.—Chicago, Ill.— 
St. Louis, Mo.—Detroit, Mich. 


iEW YORK & NEW JERSEY 
LUBRICANT CO. 


292 MADISON AVENUE, NEW YORK 17, N.Y, 
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“Buffalo” builds special fans of all 
types; non-sparking, special metal, 
gas-tight, high pressure, high tem- 
perature, etc. Buffalo engineers are 
experienced in air handling for 
Industry. Get their recommenda- 


tions on your fan requirements. 








There is nothing new about the Buffalo Rubber-lined Fume 
Fan. Thousands of them are in use, handling fumes which 
quickly destroy metal but not rubber. In hundreds of 
plants, these tried and tested fans are giving from 3 to 13 
times the service obtained from other fans. 


Naturally, they cost more than substitutes, but on a 
“service” basis, they are cheaper than any other equipment. 


If you handle corrosive fumes, write us today for our 
recommendation. 


BUFFALO FORGE COMPANY 


173 Mortimer St. Buffalo, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


RUBBER-LINED 


EXHAUSTERS 
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That’s what the silky but tough fibres shredded from 
heatproof, fireproof, age-resistant crude asbestos do for 
Rockbestos A.V.C. wires and cables. They actually armor 
them against baking heat, oxidation, rotting fumes, oil, 
grease, and even flame, with insulation that is practically 
indestructible! 

This permanent asbestos insulation gives you wires and 
cables that guarantee dependable operation of power, control 
and lighting circuits in high ambient temperatures—near 
boilers, steam lines, furnaces, kilns, soaking pits or in hot 
tunnels—and assures trouble-free performance of equipment 
that must function without failure even though it operates 
under severe conditions. 

For permanent installations that practically eliminate 
maintenance and replacement use Rockbestos A.V.C. and 
All-Asbestos wires and cables—-in 300 to 5000 volt ratings— 
single or multi-conductor—plain, lead sheathed or armored. 
Write for a catalog. 

ROCKBESTOS PRODUCTS CORP. 134 NICOLL ST., NEW HAVEN 4, CONN. 


ROCKBESTOS A.V.C. 


The Wire with Permanent Insulation 


NEW YORK BUFFALO CLEVELAND CHICAGO PITTSBURGH ST. LOUIS 
LOS ANGELES SAN FRANCICSO SEATTLE PORTLAND, ORE. 
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A PERMANENT ROCKBESTOS CONSTRUC- 


TION THAT ASSURES LONG-LIVED SERVICE 


Rockbestos A.V.C. 600 Volt Power Cable above 
and similarly insulated Motor Lead Cable (Nat. 
Elec. Code Type AVA) have a maximum oper- 
ating temperature of 110°C (230°F.) and this 
permanent insulation: 


A tough impregnated asbestos yarn braid, re- 
sistant to heat, flame, moisture, oil, grease and 
corrosive fumes. 


Heat, flame and moisture resistant impregnated 
felted asbestos insulation that won't dry out, 
crack, flow or rot. 


Asbestos-protected varnished cambric for high 
dielectric strength and added moisture resistance. 


Inner wall of impregnated felted asbestos with- 
stands conductor-heating overloads and won't 
bake brittle or burn. 


The conductor is perfectly and permanently 
centered in helically applied non-flowing insu- 
lation that provides greater current carrying 
capacity. 

One of 125 different constructions designed by Rock- 
bestos for severe or unusual operating conditions. 
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o help increase 


Take-Home Savings” 


THE Treasury Department has published two new booklets to help you 
and your employees realize the utmost benefit from your Payroll Savings 
Plan—benefits proportioned to the extent your employees add to “take 
home savings” by buying and holding U. S. Savings Bonds. 

“Peacetime Payroll Savings Plan” for key executives offers helpful 
suggestions on the conduct of the Payroll Savings Plan. In addition, it 
quotes leaders of Industry and Labor and their reasons for supporting 
the Plan. 

“This Time It’s For You” is for distribution to employees. It explains 
graphically how this convenient, easy thrift habit works. It suggest goals to 
save for and how much to set aside regularly in order to attain their ob- 
jectives. If you have not received these two booklets, or desire additional 
quantities, communicate with your State Director of the Treasury De- 
partment’s Savings Bond Division. 

See your Payroll Savings Plan through to maintain your share in 
America’s future. It is sound economics and a powerful force for good 
today—and tomorrow—as a safeguard for stability and a reserve of fu- 
ture purchasing power—money that is kept within your community. 











The Treasury Department acknowledges with appreciation the publication of this message by 


IRON AND STEEL ENGINEER 


This is an official U.S. Treasury advertisement prepared under the auspices of the Treasury Debartment and Advertising Council 
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Continuous 
Heating Furnace 
















By © 
| LOFTUS 


The Loftus Continuous Billet Heating Furnace pictured above is of end- 
charge and side-discharge design, equipped with top and bottom 
burners for end firing. 


The larger top burners provide ample heat release for heating the 
billets. The smaller bottom burners insure proper holding and soaking. 
This furnace is automatically controlied throughout, and is constructed 
of selected first quality materials for rugged service. 


Long experience in designing and constructing Continuous Ingot Heating 
Furnaces has resulted in impressive leadership in this field of engineering, 
which to you means equipment of sound modern design and assured 


efficiency. 


Your inquiry will receive immediate attention. B47 W comune 
ew 
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Designers and Builders orfotation Engineers, Consultants, Contractors 
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260-Metric Ton Ladle Crane, 
built by the Morgan Engi- 
neering Co. of Alliance, O., 
uses J-M Friction Materials. 











J-M Friction Blocks .. . for practically 
all conditions where a rigid block 
material is required. 





J-M Clutch Facings ... Available in a 
wide variety of materials for cone 
and disc clutches. 





J-M Folded and Compressed Ground 
Lining . . . the standard general utility 
lining; semi-flexible; long wearing. 





J-M Molded Friction Lining . . .Indus- 
try's Number One Molded Lining 
for long economical service. 
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J-M Friction Materials say: 


“STOP and GO” 


on this 260-Metric Ton Ladle Crane 


When this powerful ladle crane operates it will lift and lower 
tons of weight safe/y—because it is equipped with Johns-Manville 
Friction Materials. 


For over 60 years, the J-M label on friction materials has meant 
exceptional durability, high mechanical strength and resistance 
to heat and shock. Designed in the J-M Laboratory . . . and thor- 
oughly tested under actual service conditions, these friction 
materials combine maximum braking efficiency with economical 
operation. 

Today, these fine friction materials are serving leading steel mills 
on cranes and other equipment... efficiently and economically. 
For details about the complete line of J-M Friction Materi- ga” gigaesss 
als, or for special help on friction material applications, * 
write Johns- Manville, Box 290, New York 16, N. Y. ower: 


Johns-Manville 
INDUSTRIAL FRICTION MATERIALS 


IRON AND STEEL ENGINEER, MAY, 1946 








186? pent Maer» 














A 
Aetna-Standard Engineering apER = 
Air Reduction Sales Company.. . 34 
Alliance Machine Company....... . 26 
Allis-Chalmers Manufacturing Company wn 
Aluminum Company of America. . . 10 
Amsler-Morton Division, 

Union Industries, Inc............... .... L-48 
Arms-Franklin Corporation..... Seen er. 
Askania Regulator Company...... in ae a 

B 
Bantam Bearings Division, 

The Torrington Company..... ae ye L-2 
Bartlett-Hayward Division of 

Koppers Company ye See 
Basic Refractories............... 77 .3s re 
Bloom Engineering Company....... 5 6k et pe 
Bonnot Company... Seon te 
H. A. Brassert & Company, Limited... ion 
Bridgeport Safety Emery Wheel Company, Inc...L-42 
Broden Construction weanesidde a we 
Brooks Oil Company.. n ; es 
Brown Instrument Company. _. L-47 
Buffalo Forge Company. = *. .126 

Cc 
Chiksan Company................ oe ee 92 
Clark Controller Company he 
Cleveland Crane and Engineering Company. . d2 
Cleveland Worm and Gear Company... L-Cover 3 


Continental Foundry and Machine Company 21, 22 
Cutler-Hammer, Inc... . Sea ae Cover 2 


D 
De Laval Steam Turbine Company... ioica 
Deltabeston Division, 

General Electric Company is 15 
Delta-Star Electric Company .L-13 
E 

Edison Storage Battery Division, 
Thomas A. Edison, Inc. . 80 
Electric Controller and Manufacturing 
Company..... L-6 
Electric Storage Battery Company . 98 
Espen-Lucas Machine Works. . _L-7 
F 
Falcon Bronze Company .. .119 
Farval Corporation..... Cover 3, L- Cover 4 
Flinn and Dreffin Company Lene 
Fluor Corporation, Ltd.... — 
Furnace Engineers, Inc. ; . 23 
G 
General Electric Company. Cover 4, 24 
General Electric Company, Plastics Division . 83 
H 
Hallden Machine Company.... ae: toe ae 
Hays Corporation... bite ; " . 97 
Heppenstall Company.... ¥ ...102 
C. B. Hunt and Son, Inc. ci > eligi ede: eee al 3 
Hyatt Bearings Division, 
General Motors Corporation 5 oe at 
I 
International Nickel Company hg 
Irvington Varnish and Insulator Company tess ae 


J 


Johns-Manville Corporation. . .. 130, L-46 
W. A. Jones Foundry and Machine Company... .120 


L 


Leeds and Northrup Company. . ie cc we eee 
Lewis Foundry and Machine Division, 

Blaw-Knox Company.... .Cover 1, 8 
Linde Air Products Company .17=20 


INDEX TO ADVERTISERS 


Link-Belt Company.......... se .L-12 
Loftus Engineering Corporation... a2 129 
Lovejoy Flexible Coupling Company 123 
M 
Mackintosh-Hemphill Company . 87 
McKay Machine Company . wT 
Arthur G. McKee and Company L-8, 9 
Mesta Machine Company... L-Cover 2, 1 
The Midvale Company.... 85 
Morgan Construction Company .. 
Morgan Engineering Company. 116 
Morganite Brush Company 118 
N 
National Bearing Division, 

American Brake Shoe Company 12 
National Erie Corperation..._. , L-43 
National Roll and Foundry Company ae 
New York and New Jersey Lubricant Company. .125 
Norma-Hoffmann Bearings Corporation 132 
North American Manufacturing Company . 

Oo 
Ohio Electric Manufacturing renegated 54 
Okonite Company. . : 29 
P 
Peerless Pump Division, 

Food Machinery Corporation 122 
Pennsylvania Engineering Works... L-15 
Pennsylvania Transformer Company... 121 
Philco Corporation, 

Storage Battery Division. L-14 
Pittsburgh Lectromelt Furnace Corporation . 38 
Pittsburgh Rolls Division, 

Blaw-Knox Company 30 
Poole Foundry and Machine Company 88 
Post-Glover Electric Company 28 

R 
Reliance Electric and Engineering Company... 9 
Rockbestos Products Corporation 127 
Ss 
SKF Industries, Inc..... ice 
Socony-Vacuum Oil Company 31 
Speer Carbon Company . 86 
Square D Company 4,5 
Stewart-Warner Corporation .. L-44 
Surface Combustion Corporation L-40, 41 
T 
Texas Company 16 
Tide Water Associated Oil Company 101 
Timken Roller Bearing Company L-45 
Tool Steel Gear and Pinion Company L-3 
Truflo Fan Company. a 
Trumbull Electric Manufacturing Company. .. .124 
U 
Union Carbide and Carbon Corporation 17-20 
United Engineering and Foundry Company. 7, L-11 
V 
Vaughn Machinery Company... - 113 
Ww 
Wagner Electric Corporation 14 
Ware Brothers.... 13 
Wean Engineering Company, Inc. 37 
Wean Engineering Company of Canada, Ltd..... 37 
Wellman Engineering Company 84 
Westinghouse Electric Corporation L-10 
R. D. Wood Company...... L-39 





FOR EVERY LOAD, SPEED AND DUTY 


108 DISTINCT SERIES 


BALL, ROLLER AND THRUST 


OVER 3000 SIZES 


lf," to 22'2"" Bore—Metric and Inch Sizes 


Write for the Catalog and Engineering Counsel 


NORMA-HOFFMANN BEARINGS CORP’N.—STAMFORD, CONN., U.S. A. 


AVRMA-AVEFMANIN 


Shielded Type Single Single Felt Sea Double Felt Sea 9000 Series (Feitiess) 
Row Ball Bearing Bal! Bearing Bal! Bearing Sealed Bal! Bearing 


Full Type (Retaineriess 
Cylind x! Rolle 


Bearing 











Litro (“'CL"') Composition 


Retainer Bal! Bearing 


Double Row Self-Aligning 
Ball Bearing ° 


Cartridge’ Fully Sealed, 
Refilloble Type Bal! 
Bearing 


Single Direction Ball 
Thrust Bearing 


Two-Lipped Cylindrical 
Roller Bearing 
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FARVAL—Studies in 


Centralized Lubrication 











2,000 Bearings 


Lubricated in 5 Minutes 


N steel mills, bearing lubrication is no 

longer a problem when Farval centralized 
lubrication is installed. In one Indiana hot 
strip mill, a single Farval central station lubri- 
cates 2,000 bearings in five minutes—deliver- 
ing the right amount—at the right time. No 
more hit-or-miss lubrication. Maintenance 
costs drop. 


For example, the average life of a set of top 
roll bearings on a plate mill, was about 
20,000 tons. After Farval was installed bear- 
ing life was increased 25 times. Half a million 
tons were rolled and the bearings were still 
on the job! Savings in brasses alone amounted 
to more than $15,000 per year, from an orig- 
inal investment of less than $3,000. 


Farval delivers oil or grease under pressure 
to a group of bearings from one central sta- 
tion, in exact quantities, as often as desired. 
Farval is the Dualine System with the Positive 
Piston Displacement valve that has but two 
moving parts, with a Tell-tale at each bearing 
to show the job is done. 


Comparable savings with Farval can be made 
on your equipment. Write for details. 


THE FARVAL CORPORATION 
3278 East 80th Street « Cleveland 4, Ohio 


Affiliate of The Cleveland Worm & Gear Company, 
Industrial Worm Gearing. 
In Canada: PEACOCK BROTHERS LIMITED 
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